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Preface 


Two volumes of Acharya Prafulla chandra Rachana 
Sankalan-the first in Bengali and the other in English and both 
edited by Prof. Anil Bhattacharya have already been published. 
The University of Calcutta had co-published the second volume, 
and is also happy to do the same for the third volume. 

The volume contains reprints of the two volumes of ‘The Hindu 
Chemistry’, published respectively in 1902 and 1908. The Acharya 
undertook this project with the inspiration from Merecllin Pierre 
Eugene Berthelot. Recording this fact he wrote : 

It was at this stage that I was brought into communication 
with M. Berthelot some five years ago a circumstance which 
has proved to be a turning point, if I may so say, in my 
career as a student of history of Chemistry. The illustrious 
French Savant, the Doyen ef the chemical world, who has 
done more than any other person to clear up the sources and 
trace the progress of chemical science in the West, expressed 
a strong desire to know all about the contribution of the 
Hindus, even went the length of making personal appeal to 
me to help him with information on the subject. In response 
to his sacred call I submitted to him, in 1898, a short 
monograph on Indian alchemy; it was based chiefly on 
Rasendra Sara Samagraha. a work which I have since then 
found to be of minor importance and not calculated to throw 
much light on the vexed question as to the origin of the 
Hindu Chemistry. M. Berthelot not only did me the honour 
of reviewing it at length but very kindly presented me with 
a complete set of his monumental work, in three volumes, 
on the chemistry of the middle ages, dealing chiefly with the 
Arabic and Syrian contributions on the subject, the very 
existence of which I was not till then aware of. On pursuing 
the contents of these works I was filled with the ambition of 


supplementing them with one Hindu Chemistry. 
(Prafullachandra Ray, ‘A History of Hindu Chemistry Vol- 
D, (1903 ed.) pp2-4. 

The History of Hindu Chemistry justifiably received wide 
acclaim from scientists across the world. While conferring the 
honorary D.Sc. Degree on Prafulla Chandra Ray in 1912, the Vice- 
Chancellor of the Durham University noted : 

A keen and successful investigator, he has long made his 
mark by contributions to scientific periodicals, both in English 
and German, but his fame chiefly rests on his monumental 
History of Hindu Chemistry a work of which both scientific 
and linguistic attainments are equally remarkable, and of 
which, if on any book, we may pronounce that it is definitive. 
Prafulla Chandra Ray: Life & Experiences of a Bengali 
Chemist-Vol 1, pp 120-121 (The Asiatic Society, Calcutta : 
1996) 

On the occasion of the 150th birth anniversary of the Acharya, 
the Calcutta University has a special responsibility to sustain and 
enrich his legacy since he had a long and fulfilling academic 
connection with this oldest University of the nation. By co- 
publishing the two volumes of the Acharya Prafulla Chandra 
Rachana Sankalan the University makes a token contribution to 
this end. At a time when we are trying to resolve the dialectics 
between science and society, relate the pursuit of science to national 
necessities and strike a balance between tradition and modernity, 
we can certainly fall back on the Acharya's ideas and prescriptions. 
I am confident that the present volume-like the other two volumes- 
would make the public aware of the relevance of the Acharya's 
thoughts and pursuits. 

The present venture would not have been possible without the 
unuring efforts of Professor Anil Bhattacharya and his colleagues. 
I sincerely place on record my own and the University's deep 
appreciation of their work. The example of academic devotion and 
commitment of the editor and his team will certainly be appreciated 


by the scholastic community. PU 


(Suranjan Das) 
Vice-Chancellor, 
Calcutta University 


Editor’s Note 


Acharya Prafulla Chandra Ray’s book on History of Ancient 
Chemistry named ‘A History of Hindu Chemistry’ in volume one 
and two published in 1902 & 1908 is the fruit of his untiring 
research extending for fifteen years or so. The favourite hobby of 
P.C. Ray in his study in Edinburgh was ‘researches into the History 
of Chemistry including lives of the makers of our science'. —'My 
curiosity prompted me to read some of the original Sanskrit works', 
Professor P.C. Ray remarked in his 'Life and experiences of a 
Bengali Chemist’ —Vol. I (pp 115). 

Some of the remarks on ‘History of Hindu Chemistry’ of the 
scientists, philosohers, academicians, science magazines, news 
papers etc. throughout the world after its publication, are still 
relevant. Few excerpts of those remarks may be worth mentioning. 

‘History of Hindu Chemistry, a work of which both the scientific 
and linguistic attainments are eqally remarkable, and of which if 
any book we may pronounce that it is definitve' (Vice Chancellor 
of Durham University) knowledge, nature and the American 
chemical journal hold very high opinions, Italian Archives for the 
History of Science also hold the same opinion. Professor M. 
Berthelot, the fomous French Scientist from whom Sir P.C. Ray 
got inspiration in doing this monumental work, wrote fifteen page 
review article in the Journal des Savants (3rd Jan., 1903) which 
was full of praise—not even an adverse criticism. Dr. Mahendralal 
Sarkar in his Calcutta Journal of Medicine (Oct. 1902) opined 
highly. Almost everywhere it was established that of all the published 
articles, essays of Sir P.C. Ray. ‘History of Hindu Chemistry’ is 
definitely the best one. The second and enlarged edition of the first 
volume of this book was printed in 1903, a year after its publication. 


Such was the cry of this book at that time and now these two 
voumes are out of market. 

Recently a few critics have raised some questions about the 
choice of its name. I do not know whether at the time of publication 
the same question was raised or not, but Prof. P. C. Ray in his 
lecture in the Madras University in Feb., 1918 said “I confess, as 
a Hindu, the subject of Hindu Chemistry has always had a 
fascination for me... It is to an illustrious roll European scholars 
beginnig with Sir. Wm. Jones, Colebrook, Prinsep, Lassen, Burnouff 
and Csoma de Koros that we are mainly indebted for bringing to 
light and giving prominence to, the priceless treasures embedded 
in Sanskrit, Pali and Tibetan literature, Hindu Chemistry, however, 
waited long and patiently for an interpreter. I thought I owed a debt 
to the great nation to which I am proud to belong'. Essays and 
Discaurses by Dr. P. C. Ray (pp 101-102) [Published Dec-1918 by 
G A Natesan & Co] 

When the decline of scientific spirit in India occurred and what 
was the reason behind it, has been well answered in the ‘History 
of Hindu Chemistry' (Pursuit of Chemistry in Bengal). Chemistry 
was vigorously pursued in India during the Mahayana phase of 
activity of Buddhism and a fragmentary work of this period on this 
subject has been recovered entitled *Rasaratnakara" and ascribed 
to Nagarjuna”... ‘Colleges attached to the monasteries of Nalanda, 
Vikramsila, Udandapur etc... were recognised seats of learning and 
chemistry was included in the curriculum of studies’ and the last 
two monasteries were destroyed by Bakhityar Khilji and his hordes. 
The most scientific grammar based on thoroughly phonetic 
principles, was composed in India about 7th or 8th century B.C. as 
was established in‘The History of Hindu Chemistry’. Acharya P.C. 
Ray also described in this book with the help of the manuscript of 
*Rasaratnasamuchchaya' that Gobinda, Nagarjuna, Yasodhara and 
others have left their imperishable records of their attainments in 
their works, some of which are fortunately extant. 

In the 150th birth celebration year of Acharya P.C. Ray, Calcutta 
University 1s going to fulfill the aspirations of the interested persons 
by publishing this valuable book. Other books on Acharya P.C. Ray 


namely Complete Research Papers and Collection of Writings of 
Acharya Prafulla Chandra Ray have also been published earlier by 
the Calcutta University. Being associated with those volumes 
including the present one ‘A History of Hindu Chemistry Vol. I & 
II, I must express my indebtendness to the Calcutta University 
authorities and particularly the most helpful and sincere attitude of 
Professor Suranjan Das, Vice-Chancellor, out an out an academician, 
is worthy of mention. 

Had Sri Pinak Pani Datta and the authorities of St. Paul's College 
Sri Pinak Pani Datta not come forward supplying the original rare 
book, this attempt would not have been possible. I express my 
sincerest thanks to them. The role of Prof. Asok Ranjan Thakur, 
Vice-Chancellor, West Bengal State University, Barasat is worth 
mentioning for helping adoption of modern technology in printing. 

I am glad to mention the coordinated offical formalities by the 
Principal, Dr. Saktibrata Bhowmik of Acharya Prafulla Chandra 
College, New Barrackpore. Last but not the least, the Bankim 
Gabeshana Kendra, Naihati (Research Centre of Bankim Chandra) 
came forward to undertake its processing for printing. 

Many more including the Librarian, C.U., Press Superintendent 
of C.U. and others have helped very much for the publication. 

The Gita Printers helped a lot in various ways. 


dre C. ED 
` 1.6]. 
1.6.11 (Anil Bhattacharya) 
- Editor, 
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PREFACE 


"The second and concluding volume of the 
History of Hindu Chemistry is now presented to 
the public. 

When the first volume was under preparation, 
it was feared that many valuable works on Hindu 
Chemistry referred to in Rasármava, Rasaratna- 
samuchchaya, efc., had been lost for ever. Pandit 
Navakanta Kavibhüshasa was deputed to Bena- 
res to make a searching enquiry and his labours 
have been rewarded by the discovery of several 
rare MSS., including one of Rasahridaya. This 
last-named work is of surpassing interest con- 
sidering its comprehensiveness and antiquity. 
Two more transcripts of it have also been procured _ 
from the Libraries of the India Office, London, 
and of the Darbár, Nepal. A copy of Rasendra- 
chiidamani obtained from ‘the ‘Library of the 
Deccan College, Poona, has also been of signal 
help. A critical study of the new materials throws 
a flood of light on the dark recesses of the history 
of Indian Chemistry. As a halo of literary and 
scientific activity including the pursuit of alchemy 
circles round the prominent figure of Nágárjuna, 
considerable space has been devoted to a discussion 
of his age in the Historical Introduction. 


B PREFACE 

-It was with diffidence and hesitation that I 
placed the remotest limit of ‘alchemical Tantras 
in the r2th century. A.D. It now transpires that 
this date is to be pushed. back by several centuries 


A History of Hindu Chemistry would be 
-rightly regarded as incomplete which did not deal 
with the constitution of matter and the various 
hypotheses in regard to it. The European historian 
of chemistry has always turned his eyes to Greece 
as the perennial fountain of knowledge on this as 
on other subjects. And itis but natura] that he 
should do 50. * The Hindu atomistic school has 
not hitherto, I am afraid, found an interpreter who 
could do full justice to it. Colebrooke's presenta- 
tion of it with which I had to content myself in the 
first volume is masterly so farasit goes, but is 
fragmentary. Not feeling myself equal to the 
task I applied for help to Mr. Brajendra Nath Seal, 
Principal, Victoria College, Kuch Behar. Principal 
Seal has kindly responded to my appeal with 
alacrity. It is to be hoped that a long-felt desidera- 
tum has at last been supplied. 


The frequent references which have been made 
to the first volume must he taken to mean the 
second edition of it. Those who.happen to poss- 
ess copies of the first edittonewill not, however, 
be put to any serious inconveniencé 


oa a — — ——M— 


* Vide Vol. 1, Intro. xliii. 
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I avail myself of this opportunity to express 
my cordial thanks to Pandit Harischandre Kavi- 
ratna late Professor of Sanskrit, Presidency 
Coilege, and my collaborator in the editing of 
‘the text of Rasárnava in the Bibliotheca Indica 
series, i 

In the preface to the first volume I presumed 
to narrate the circumstances under which I under: 
took the composition of my History. The great 
chemist and savant, whose inspiration has been 
my guiding principle throughoub the arduous 
task and whose lengthy and appreciative review of 
the first instalment has been a stimulus in the con- 
tinuation of it is no more. Marcellin Berthelot 
breathed his last on March 18, 1907, leaving the 
world of science poor indeed. It was with the view 
of coming into personal contact with the illustrious 
scientist that the author made a pilgrimage, to 
Paris in March, 1905. The long interview . which 
he had with M, Berthelot and the reception which 
was accorded tO him at a meeting of the Academy 
of Sciences by itslate Perpetual Secretary, as also 
by its President M. Troost, made a deep and lasting 
impression on his mind. : 

Alas, for the vanity of human wishes! These 
pages will no longer be greeted by the eager and 
indulgent eyes of M. Berthelot. All that now re- 
‘mains for me is to dedicate this volume to his 
sacred mémory. 


- 
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It is with mingled feelings that I mark the 
hour of my final deliverance from a self-imposed 
task which has occupied all my spare time during 
the last 15 years and more—feelings not unlike 
those which overpowered the Historian of the 
Roman Empire. The reader will, Y hope, for- 
give me if I venture to give expression to them 
in the words of Edmund Gibbon himself. “I will 
not dissemble the first emotions of joy on the re- 
covery of my freedom. * * * * But my pride 
was soon humbled, and a sober melancholy was 
spread over my mind; by the idea that I had taken 
an everlasting leave of an old and agreeable: 


companion.” 


The Hindu nation with its glorious past and 
vast latent potentialities may yet look forward to. 
a still more glorious future, and, if the perusal of 
these pages will have the effect of stimulating my 
countrymen to strive for regaining their old posi- 
tion in the intellectual hierarchy of nations, I shall 
not have laboured in vain. | 


PRESIDENCY COLLEGE. 
. | 8, ८. RAY, 
Zune r, 1909. / 


PRELIMINARY REMARKS ON THE 
MECHANICAL, PHYSICAL AND 
CHEMICAL THEORIES OF 
THE ANCIENT HINDUS. 


My paper on the Mechanical, Physical and 
Chemical Theories of the Ancient Hindus is in- 
tended to be a synoptic view of the entire field 
of Hindu Physico-chemical Sciences so far as this 
reached the stage of positive Science as distinguish-- 
ed from the prior mythological and empirical stages. 
As the work in which my paper appears relates to 
Hindu Chemistry, I have elaborated the chemical 
portions, including the Hindu account of the cons- 
titution of the fats and oils ane the organic tissues 
in addition to Hindu inorganic chemistry. I have 
also briefly noticed the chief chemieal industries 
of the Hindus which secured them an easy pre-emi- 
nence in manufactures for a thousand years, and, 
in'the Addenda, given some interesting recipes 
relating to several matters of chemical technology. 
Of mechanico-physical theories, I have expounded 
the Hindu conception of Energy, potential as well 
as kinetic, and of molecular motion, so far as they 
are applied to the elucidation of problems of a 
physico-chemical nature, vis,, the constitution of 
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matter, the genesis of atoms and their infra-atomic 
constituents, and the chain of mechanical causa- 
tion in the system of Nature. I have also touched 
on the Hindu theories of light, heat and sound, 
as implying current or wave motion, leaving the 
‘elaborate exposition to my paper on Hiiídu 
Mechanics and Physics. In the Appendia, I have 
added a brie? account of the Scientific Method 
of the Hindus, which shows that all this was 
nob a mass of unverified and unverifiable 
speculation (the very antipodes of science),—the 
charge usually brought against Hindu thought and 
culture,—but professed to be the outcome of a 
Scientific Methodology which, in its formulation 
of the canons of the two fundamental Inductive 
Methods, is more comprehensive as well as more 
-original and suggestive than Mill, and which, as 
regards its Applied Logic of the Sciences, (eg. 
the Logic of Therapeutics, of Grammar eic), is a 
standing tessimony to the systematic completeness 
and rigour of the Hindu scientific mind. The diffi- 
culties of my task have been formidable, but I have 
not written one line which is nob supported by the 
clearest and most authoritative texts. The ground 
trodden is, for the most part, absolutely new. I have 
gone back to the origines, and studied the authori- 
ties at first hand, being resolved to eschew all 
second-hand sources of imformation. Fortunately 
the Sanskrit philosophico scientific terminology, 
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however difficult from its technical character, is 
exceedingly precise, consistent and expressive, 
The materials also are full and the sources of 
information corroborate one another. Another 
difficulty Ihave sought to guard myself against 
is the unscientific, unhistorical but very commun 
and almost inevitable habit of reading mrédern 
ideas into old guesses or speculations of a happy- 
go-lucky or nebulous character. I do nof think 
that the mere passion for Truth is a sufficient safe- 
guard againet this fatal facility of unconscious 
distortion or misrepresentation. A true historical 
perspective can only be acquired by historico-com~ 
parative studies, with the application of the correct 
historico-comparative method (vide the Introduc- 
tion to my Comparative Studies in Vaishnavism 
and Christianity ). I have also practised, or tfiéd to 
practise, a habitual understatement, without cons- 
ciously falling into that ‘suppreasio vers’? which 
is so often a ‘suggestio falsi How far I have sno- 
ceeded in exhiditing the truth about Hindu science 
or the Hindu scientific mind is a question which. 
1 leave to competent judges to answer. 


Before coneluding, I must advert to my use 
of the terms “isomeric” and “polymeric” in senses 
different from the current ones, though suggested © 
by the principle of analogous extenston. Instead 
of coining new terms, I adopted ( perhaps with a 
questionable freedom ) these existing ones to ex- 
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पध 
press the Hindu idea of distinctions of chemical 
substances due merely to difference in spatial posi- 
tion or” arrangement among the particles, without 
any implications whatever as to percentage compo- 
sition or molecular weight. A study of the original 
sources has made it clear to me that a ''Bhüta" 
in Hindu Chemistry represents a class of elemehts 
composed of similar atoms, and the different elémen- 
tary substances comprised under one and the same 
“Bite” are ‘isomers’, in this limited sense, in 
reference to the atoms, being specifically constituted 
by differences of spatial position and arrangement 
among the latter, This is true of the Sánkhya-Pátan- 
jala and the Nyáya-Vaiseshika alike. But in the 
'Sánkhya-Pátanjala, the atoms themselves are com- 
posed of Tanmátras ; and in one view, the ‘atoms 
that enter into the ‘isomeric’? modes of the same 
“Bhita” are themselves “stereo-isomers” in refer- 
ence to the 'Tanmátras. A tri-Tanmátrie atom, for 
example may have different isomeric forms wnioh 
would account for the divers modes of the “Bhita” 
originating with this class of atoms, Hence uadgr 
the Sankhya  Pátanjala, I speak of “isomeric” 
atoms, while under the Nydya-Vaiseshika I confine 
myself to the phrase “isomeric modes of the same 
Bháta", It appears to me also that in the Sáñ- 
khya-Pátanjala view, while an atom of a particular 
kind (say a tri-Tanmátric or a tetra-Taümátrie 
one) may have “isomeric” forms of its own, the 


PREFACE I 
atoms of the different “Bhita” classes ( from the 
mono-Taümátrio to the penta-Tatmátrio ) are what 
may ina broad sense be termed polymers df the 
A'kása Tanmátra and Bhütádi ( matter-radiment ). 
Under the Sáükhya-Pátanjala, therefore, I have 
spoken of “polymeric” atoms and ‘polymeric’? 
comhinations of these, though I must confess that I 
have done eo with great diffidence and hesitation, . 


Victoria Corrzas, . 
Coocu BEHAR. { B. W. SEAL. 
28rd May. 1909. 


CONTENTS 
INTRODUCTION 
CHAPTER ! 


ON THE AGE OF NAGARJUNA AND 
BUDDHIST ALCHEMICAL TANTRAS 


Rise, Development and Propagation of Maha'ya'nism— 
Na'gatjuna: a Leading Representative of Maha/ya/nism— 
: Na'ga'rjuna as an Adept in Magic and A'Ichemy—Na'ga'r- 
juna asa Contemporary and Friend of King Sadva‘hana— 
Na'ga'rjuna as a Comprehensive Name of the Activity of 
Maha’ya‘nism—Asamga—Gradual and Imperceptible Fusion 
of Maha‘ya‘nism with Saivaism—Dha‘tasis as the Precursors 
of the Tantras—Vaipulya Sitras—Buddhistic Tantras— 
Tantras imported into Tibet —Rasaratna'kara—lIts Historical 
Importance—Also a. Typical Próduction of the Maha‘ya‘nist 
Period of Intellectual Activity—Antiquity of Alchemical 
Tantras—Alchemy an Integral Part of Maha'ya'nist Activity- 
Spread of Alchemy—In Tibet and the Deccan es. dexlix 


- CHAPTER II 
Further Cultivation of Alchemy—Buddhist Alchemical 
Tantras absorbed into Hindu Tantras—Rasahridaya— 
Rasendrachu’da’mani— Rasapraka sasudha'kara—Rasakalpa- 
Rasarajalakshmt ee ee eee l-Ix 
CHAPTER III 
(Circa 1350 A.D.) 
Rasaratna'kara by Nityana'tha— Rasendrachinta/émani— 
Rasasa'ra—- Sa'rüágadhara-samgraha ——Rasendrasa fasam- 
graha—Rasendrakalpadruma—Dhea‘turatnama’la’ ... IxizExxv 


CONTENTS 
CHAPTER IV 
Modern Period (1500-1600 À. D. ) 


Rasadípa—Rasakaumudí—Bha'vapraka'sa—A rkaprakasa 
Ixxvi-Ixxxii 


CHAPTTR ४ 
INDIGENOUS ORIGIN OF INDIAN ALCHEMY 
Ixxxiii-xciii 
CHAPTER VI 
Some NOTED INDIAN ALCHEMISTS AND THEIR 
WORKS ' xciv-xcvi- 
THE TANTRIC PERIOD 
( CONTINUED FROM VOL. I.) 


CHEMISTRY IN RASARATNA KARA OF NAGAR- 


JUNA -- 1-9 
CHEMISTRY IN RASAHRJDAYA OF BHIKSHU 
| GOVINDA 9-12 
CHEMISTRY IN KAKACHANDESVARI MATA 
TANTRA 12-13 
CHEMISTRY IN RASENDRACHU/DA'MANI OF 
SOMADEVA 14-16: 
CHEMISTRY IN RASAPRAKA SA-SUDHA KARA OF . l 
YASODHARA 16-18 
CHEMISTRY 1 RASACHINTA MANI OF MADA- 
NANTA DEVA 18-19 


! 4 
CHEMISTRY IN RASAKALPA (RUDRAYA MALA 
TANTRA) 19-22 


HINDU CHEMISTRY M 


CHEMISTRY IN RASARA' JALAKSHMI OF 
VISHNUDEVA : i 22 

CHEMISTRY IN RASANAKSHATRAMA LIRA” OF 
MATHANASIMHA, PHYSICIAN TO THE 


KING OF MALWA 22-23 
CHEMISTRY IN RASARATNA KARA OF NITYA 
NATHA 23 
CHEMISTRY IN DHATURATNAMATLA” 23 
CHEMISTRY IN RASAPRADIPA 24 
CHEMISTRY IN DHA‘TUKRIYA’ OR DHATU- 
MANJARI’ (RUDRAYAMALA TANTRA) 24-21 
CHEMISTRY IN SUVARNATANTRA OR SVARNA- 
TANTRA 28-29 


KNOWLEDGE OF GEMS 
Relative weight—Hardness—Lustre, Transparency, Colour 
and other Optical Properties—Fusibility—General and 


Concluding Remarks . 30-41 
NOTE ON THE METHOD OF PREPARING 

-CAUSTIC ALKALI 42-43 - 
THE TANTRISTS, THE ROSICRUCIANS AND 

THE SEEKERS AFTER TRUTH 44-49 
THE METALS AND THEIR Loss IN WEIGHT 

AFTFR CALCINATION i 51-53 
ANTIMONY "54 
THE PREPARATION KNOWN AS SVARNA- 

SINDURA OR MAKARADHVAJA 55-57 
ÍDENTIFICATION OF METALS BY THEIR 

COLOURATION OF FLAMES 57 


THE AGE OF BHIKSHU GOVINDA, THE 
AUTHOR OF RASAHR/DAYA 57-58 


THE MECHANICAL, PHYSICAL AND 
CHEMICAL THEORIES OF THE 
ANCIENT HINDUS. ° 


( By Principal B. N. Seal ) 


The Sankhya-Patanjala System 


Prakriti, the Ultimate Ground— The Original Coustituents 
and their Interaction—The Starting Point—Beginning of 
Evolution— Formation of Wholes or Systems—Collocation of 
Reals—The Formula of 'Evolution—' The Conservation of 
Energy (and of Mass)—The Transformation of 'Energy— 
The Doctrine of Causation a Corollary fromthe Conservation 
and Transformation of Energy— The Principle of Collocation— : 

. The Storing-up and the Liberation ef Energy—Chaim of 
Causation—Fixed Order—Time, Space and the Causal Series 
— Space as Extension and Space as Position—The Causal 
Series—The Dissipation of Energy ( and of Mass)-—Their 
Dissolution into the Formless Prakriti—The Evolution ef 
Matter —' The Genesis of the Infra-atomic Unit-potentials and 
of the Atoms—Cosmo-genesis, a Bird’s-eye View-Chemical 
Analysis and Synthesis—Elements and Compounds 59-124 


Chemistry in the Medical Schools of Ancient India 


Physical Characters of the Bhütas--The Maha'-Bbu'tas— 
Mechanical Mixtures—Qualities of Compounds The extant 
Charaka and Susrutay-Successian of Medical Anthorities— 
Preparati on of Chemical Compounds— Chemical {omposi- 
tions and Decompositions— Organic Compounds— Poisons-— 
Foetal Development (after Susruta) —Chemistry of Di- 
gestion—Formation cf Molecular Qualities in Chemical 
Compounds—Chemistry of Colours—Pariza‘ma-va da versus 
A‘rambha-va da 124—158 


HINDU CHEMISTRY 0 

Weights and Measures 
Measures of Time and Space—Bha’skara’cha’ryya, a 
Precursor of Newton in the Conception of the Differential 
Calculus and its Application to Astronomy—Measures :. 


of Weight and Capacity—Size of the Minimum Visibile - 
(Atom) | 1358-168 


Vedantic System 

Mays—Evolution of Different Forms of Matter-~Panchi- 
karana ; | 168—176 
The Atomic Theory of the Buddhists 177-178 
The Atomic Theory of the Fains 
General Properties of Matter—Atomic Linking 178-185 
The Nya‘ya-Vaiseshika Chemical Theory 
Theory of Atomic Combination—Chemical Combination— 
Mono-Bhautic Compounds ~ Hetero-Bhautic Compounds— 
The Theory of Dynamic Contact (Vishtambha)—Oils, Fats, 
Milks—Mixtures like Soups, Solutions, etc.-— Chemical Action 
and Heat—Light Rays-—Theory of Reflection, Refrac- 
tion eic.—- Arrangement of Atoms in Space— The Foundations 
of Solid Co-ordinate Geometry— l'hree Axes of Va'chaspati 
— Graphic Representation of the Constitution of a Bi- Bhaütic 
Compound (with “complex contact") 185-215 
Conception of Molecular Motion ( Parispanda) 
Parispanda—Gati-Santa’nu—Current and Wave | Motion-— 


Vibrations and Waves of Water-—Sound- Waves— Different 
Views of their Nature—Rays of Light 215-221 


THE DATE OF RASARATNASAMUCHCHAYA 222-223 


THE WEIGHT OF AIR ( By Principal B.N. Seal) 
223-224 


P i CONTENTS 
PITS PITT TSS PPP PPP PPP PPP EOP EL 


APPENDIX 


THE HINDU DOCTRINE OF SCIENTIFIC METHOD 


‘ Doctrine of Scientific Method— l'est of Truth—Rercep- 
tion—Observation and Experiment—Results in the Different 
Sciences—Fallacies of Observation—Doctrine, of Inference — 
The Cha’rva’ka View - The Buddhists, their Analysis and 
Vindication of Inference —Causality and Identity of Essence- 
How to ascertain Concomitance —Specific Cause and Specific 
Effect—Canon of the Method of Subtraction—The Joint 
Method of Difference ( Panchaka’rani ) —Proof of the 
Method--Doubt and its limits—The Nya’va Doctrine of 
Inference—Definition of a Cause—Unconditional Antece- 
dent—-The Doctrine of Anyatha’-siddha—Elimination of 
the Irrelevent Kactors—Nya’ya objection to the Method of 
Difference—The Nya’ya analysis of the Causal Relation 
Continued———Co-effects——Synchronousness of Causes and 
Effects——Plurality of Causes—— The Nya’ya ground of 
‘Inference-—V ya’pti or Unconditional Concomitance— —A scer- 
tainment of Vya/pti—Upa'dhi——— Process of disproving sus- 
pected Upadhis—Tarka or Uha—— Difference between the 
Nya'ya Method and Mill's Joint Method of Agreement— 
Other Instances of Vya'pti— Relation of Causality to Vya pti— 
Plurality of Causes—Scientific Methods as subsidiary to 
General Methodology : and the Ascertainment of Truth— 
Hypotheses—Conditions ot a Legitimate Hypothesis—— 
Nirnaya or Verification of a Hypothesis—The Deduction 
Method—Navya Nya’ya and its Significance in the History 
of Thought——Applied Logic——The Logic of the Parti- 
cular Sciences—The Scientific Methods as applied to Thera- 
peutics— The Scientific Methods as applied to Grammar and 
Philology— Conclusion 225-284 








००००० INDO CHEMISTRY ed CHEMISTRY Q 
ADDENDA | 


EMPIRICAL RECIPES OF CHEMICAL TECHNOLOGY 
Searing of Rocks—Hardening of Steel— Preparation of 


Cements—Nourishment of Plants 285-290 
ERRATA 
SANSKRIT TEXTS 
EXTRACTS FROM RASARATNA KARA 3-17 
EXTRACTS FROM RASAHRIDAYA 18-41 
EXTRACTS FROM KA KACHANDESVARIMATA 
TANTRA 42-50 


EXTRACTS FROM RASENDRACHUDAMANI 51-56 
EXTRACTS FROM RASAPRAKA SASUDHA KARA 57-67 


EXTRACTS. FROM RASACHINTA MANI 68-71 
EXTRACTS FROM RASAKALPA 72-79 
EXTRACTS FROMRASARA'JALAKSHMI 79-82 
EXTRACTS FROM RASANAKSHATRAMATLIKA” 82-83 
EXTRACTS FROM RASARATNA'KARA 84-86 
EXTRACTS FROM DHA‘TURATNAMA LA‘ 86-89 
EXTRACTS FROM RASAPRADIPA 90-94 
EXTRACTS FROM DHA‘TUKRIYA’ OR DHA‘TU- 
MANJARI 95-146 
EXTRACTS FROM SUVARNATANTRA OR 
SVARNATANTRA 147-152 
INDEX 


INDEX OF PROPER NAMES 
INDEX OF SUBJECTS 


Introduction 
CHAPTER Í 


On the age of Nagarjuna and the 
Buddhist Alchemical Tantras. 


IN the first Volume it has been incidentally 
mentioned that side by side with the Sivaite 
di NN Tantras we have their Bud- 
and penna of dhist counterparts in which 
the salient features of the for- 
mer appear.* The question now arises : when 
did the votaries of the religion of Sákyamuni 
find themselves called upon to engraft upon 
their simple and pure creed the ensemble of the 
gross and grotesque superstitions, the hideous 
incantations, as also the speculative, the meta- 
physical and esoteric phases of spiritual 
aspirations of which the Tantras are the reposi- 
tories? The answer cannot be given off hand 


x Vol. i, Intro. lxx. 


in a few words, for it will lead us to a discus- 
‘sion of the origin and development of Mahá- 
yénism. Under ordinary circumstances we 
should have considered it beside our purpose: 
to devote much space to this subject in a 
work dealing with the history of chemistry. 
But it so happens that the most prominent fig- 
ure in Indian alchemy, who is acknowledged on 
all hands to be the discoverer of the processes. 
of distillation, sublimation etc., is no other than 
the reputed founder of the Midhyamika sys- 
tem of philosophy, the renowned Nigirjuna. 
A brief and rapid survey of the causes which. 
led to the origin of Maháyánism and its inti-. 
mate connection with the tenets of the Sivaite 


cult will be of help to us. 


It is one of the saddest episodes in the his- 
tory of the great religions of the world that 
the purity of life, right conduct, right living: 
—in short, the moral code upon which their 
founders have always laid particular stress, 
soon begin to occupy a subordinate position 
and a dogmatic theology springs up in time, 
which gives occupation to the subtlest intellect. 


As for the masses of the people it is doubtful 
if ever they have remained contented with the 
mere ethical aspect of a religion. At any rate 
we find that immediately after the tidings of 
the death of Buddha had spread about there 
was a squabble among his followers for the 
possession of the master's corporeal relics and 
in course of time stüpas were raised over 
them, which no less than the three jewels 
(Ratnatraya)—the Buddha, the Dharma and 
the Samgha,—and the Bodhi-tree became ob- 
jects of worship of the devotee. The Chaityas, 
Vihiras and other sanctuaries of divers sorts, 
with which Buddhistic India was dotted over 
in the first and second centuries after the 
decease of the great Teacher, afforded asy- 
lunis for a vast multitude of monks, who, freed 
from all worldly cares, found ample leisure to 
formulate and draw up a code of spiritual and 
disciplinary exercises. 

Although their high ideal was “to lead 
sweet lives of purest chastity” and induce 
their lay brethren to follow in their footsteps, 
rituals and ceremonials of. an imposing and 
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elaborate character soon obscured the ray of 
light which shone forth from the founder. Thus 
we find that within 130 years after the pass- 
ing.away of Buddha tedious and circumstan- 
tial regulations as to the quality of robes te be 
worn by the Bhikshus, the mode of bathing 
and fasting, the taking of the midday meal, 
the drinking of unchurned milk, probation and 
penarice, dwellings and furniture and so forth 
were amongst the weighty subjects for dis- 
“cussion in the Second General Council.* We 
need not pursue the subject further. The 
reader who is Interested: in the study of com- 
parative religions will find striking parallels in 
the early history of the Christian Church. + 





* “On the daily Life of the Bhikshus.” Vinaya Texts 
(S. B. E. Series), The Chullavagga, Pt. iii, p, 66. 


+ The Sermon on the Mount was more or less forgotten. 
Idolatry disappeared. it is true, but only to re-appear in the 
shape of. Mariolatry and the worship of Saints and relics. In 
the heat of the schismatic strifes, Christian Charity had to 
make shift for itself as best as it could. Theologians were 
busy with the interpretation of the writings of the fathers. 
In a word, the dogmatic to a large extent superseded the 
moral element of religion, 


We are not concerned here with tracing 
_ the rise, progress or decline of Buddhism ; if 
"we have at'all referred to its excrescences, it 
is only to prepare the mind ofthe reader for 
the proper understanding of the Maháyánist 
development 

The India of Asoka and of the fourth and 
third centuries B. C. was in the main Bud- 
dhist, but it should not for a moment be 
supposed that the old faith was extinct. The 
triumph and ascendancy of the teachings of 
Sákyamuni and his followers were due in a 
large measure to the fact that they drew upon, 
and incorporated into, their creed much that 
was essentially of Hindu origins As Dr. 
Bhandarkar observes :— 


+ Prof Rhys Davids expresses the same viewsin several 
places :—‘“There is ample evidence even in the books of the 
orthodox body of Brahman teachers to show that when 
Buddhismy arose there was not only much discussion of the‘ 
ultimate problems of life, and a keen interest in the शा 
but also that thera, was aquite unusually open field for all 
sorts of speculations”.—“Buddhism.” American Lectures on the 
History of Religions (1896), p. 20. Again: "But Buddhism . 
is essentially an Indian system. The Buddha himself was, 


“But it was not the metaphysical doctrines of 
Buddhism that influenced the masses of-the people. 
What proved attractive was its ethical side. The 
Buddhist preachers discoursed on Dharma or right- 
eousness to the people. Such discourses on Dharma 
without the introduction of any theistic idea have 
their representatives in the Brahmanic literature. 
In many of the episodes of the Mahábhárata espe- 
cially in the Sánti and Anusásanika books we have 


throughout his career, a characteristic Indian............ CR 
he was the greatest and wisest and best of Hindus,”—sbid, 
p. 117. The same high authority puts it more tersely when 
he says: “ Thisis partly, no doubt, because we call them 
Buddhists, and imagine them, therefore, to belong to a se. 
parate class, quite distinct from other Indians of that stock. 
The Buddhists were, as a matter of fact, characteristically 
and distinctly Indian.”—" Buddhist India," p. 165. Cf, 
“ Buddhism, in fact, may be regarded as a reformed phase of 
Hindu religion and ethical activity. The Buddhistic doctrine 
of the vanity of the world had been thoroughly dissemina- 
ted by Yijnavalkya (in the Satapatha Brihmana) and with 
it the practice of subsistence upon alms as Pravrijaka or 
Bhikshu; anda fruitful soil had thereby been prepared for 
Buddhism." Weber's '' Hist. Sans, Lit." trans, 3rd Ed. (1892) 
p.285. Again" This teaching contains, in itself, absolutely 
nothing new; on the contrary, it is essentially identical with 
the Corresponding Brahminical Uoctrine; only the fashicn 
in which Buddha proclaimedand disseminated it was scme- 
*hing altogether novel and unwolited,’\—idid, p. 2£9. 


simply ethical discourses without any reference to 
God, of the nature of those we find in the Buddhist- 
ic works; and sometimes the verses in the Mahá- 
bhárata are the same as those occurring in the 
latter. There appears to be at one time a period 
in which the thoughts of the, Hindus were directed 
to the delineation of the right conduct in itself 
without any theistic learning, And Buddhism 
on its ethical scale represents that phase. Right 
conduct is the last of the four noble truths of Bud- 
dhism." l 

* * * ‘ O* 

“It was this phase of Buddhism that with the 
strenuous efforts of the missionaries and of the Em- 
peror Asoka enables it to achieve success amongst 
the masses of the people ; and what was wanting 
on the theistic side was supplied by the perfection 
and marvellous powers attributed to the founder of 
the religion. Without this faith in the perfection 
or, what we should call the divine nature of Bud- 
dha, a mere ethical religion would probably not 
have succeeded. Buddhism was not a social re- 
volution as has been thought by some writers, It 
was a religion established and propagated by per- 
sons who had renounced the world and professed 
not to care for it. From times of old there existed 
in the Indian community such persons who were 


vili 
called Sramazas and belonged originally to alb 
castes, These'gave themselves to contemplation - 
and sometimes propounded doctrines of salvation 
not in harmony with the prevalent creed. . Bud; - 
‘dhism was not even a revolt against caste, for 
though men from all castes were admitted to the 
monastic order, and though in the discourses’ of 
Buddha himself and others the distinction of caste 
is pronounced to be entirely worthless, still the 
object of those who elaborated the system was not 
to level caste distinctions. They even left the 
domestic ceremonies of their followers to be per- 
formed according to the Vedic ritual. This is one 
of the arguments brought against Buddhism by 
Udayandchérya, “There does not exist," he says 
“ a sect, the followers of which do not perform the- 
.Vedic rites beginning with Garbhádhána and end- 
ing with the funeral, even though they regard them. 
as having relative or tentative truth."* Buddhism, 
however, was a revolt against the sacrificial sys- 
tem and denied the authority of the Vedas as 
calculated to point out the path to salvation. And 


$ माख्येव agii यत सांहसमेतदिलक्षापि गर्भाधागादन्् wade पैदिकॉ 
क्रियां जनो mafsal Atmatattvaviveka, Calc. Ed. of Sam 


vat 1906, p. 19. सांत relating to संहि, a Buddhist techni- 
cal term i 
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this is the root of the hostility between itself and 
Brahmanism."* 


The zealous missionaries of Buddhism cap- 
tured the heart of the masses by appealing to- 
their moral instincts. Persuation and not per- 
secution was the instrument they chose to wield. 
King Asoka proclaimed universal toleration ; 
he inculcated respect for Brahmins as well as 
Sramanas or ascetics of all sects. It is a 
relief to find that the mighty monarch had 
never recourse to brute force for the pro- 
pagation of his creed. We are spared all 
the scenes of blood, rapine and violence, which | . 
disfigure the pages of religious history in the 


West. 


It has already been pointed out that Bud- 
dhism itself may be looked upon as an off- 
spring of Hinduism; nay, it is a logical out- 
come of*the principles enunciated in the 


* A peep into the Early History of India from the found- 
ation of the Maurya Dynasty to the fall of the Imperial Gupta 
Dynasty " (B.C. 322—Circa 500 A. D.) pp. 362-363. 

Journal of the Bombay branch of the Royal Asiatic 
Society (1900), Vol. xx. No. LVI. 


Sknkhya system of philosophy. If India so 
readily responded to the teachings of the 
new faith, it is not because she renounced 
Hinduism but because she found that all that 
was highest and noblest in the latter was ab- 
sorbed in the former. The great Teacher who 
now arose gave only a new shape and direction 
and a vigorous impetus to the germ of ideas 
already in existence and turned them to 
capital account. A good deal of confusion 
may be avoided by bearing in mind this 
aspect of the question. When speaking of 
Buddhist India one is apt to rush to the con- 
clusion that every vestige of Hinduism had 
disappeared off the face of the vast continent. 
As a matter of fact even during the zenith 
of Buddhistic glory Brahminism was rearing 
its head and, was professed by not a few 
among the cultured and intellectual classes 
and was ready to assert itself whenever a 
favourable occasion arose. 


- .In the second century B. C., we find the 
Kabul valley, the -Punjab and Milava ac- 


knowledging the sway of the Princes of 
the Turkish race.* Wema Kadiphses, the 
second of the Kushana Dynasty is spoken 
of as a devotee of Mahesvara ; his. coins 
bear the emblem of Nandin on the re- 
verse, which is accompanied by a human 
figure which holds a trident in its right arm 
representing Siva.f The last three Kusha- 
nas—Kanishka, Huvishka and Vásudeva— 
have been noticed in the Rájataramginí,} and 
the emblems on the reverse of their coins are 
figures of deities borrowed from the Greek, 
Persian and Brahminical pantheon and of 
Buddha. Thus the Gods of all these four 
religions shared the adoration of these Tur- 
kish Kings. But the figure of Buddha in the 


* Lassen " Indische Alterthumskunde," Vol. ii, pp. 811-13 
Ed: 1874. 

T Ibid, pp. 808-811. 

1 See next page. Regarding the reliability of the ac- 
«count in the Rájataramgint, Dr. Stein observes :—‘t Kalhana’s 
account of the reign of these kings, who are sup- 
posed &o have ruled simultaneously, is brief enough, but 
- undoubtedly preserves data of genuine historical tradition. 
It clearly describes them as princes of Turuska, i. e, Turkish 
atationality, as powerful sovereigns and as faithful patrons 
of the Buddhist Church, On these points the statements of 





sitting or meditative and the standing posture 
is to be found on the coins of Kanishka alone.* 

In the Buddhist ecclesiastical history Ka- 
nishka occupies a prominent place. It was ‘ir 
his reign and under his patronage that the 
Third Council was held to settle the canon once 
again. The church was convulsed by inter- 
nal dissensions and schisms, resulting in its 
being split up into as many as 18 sects. 
“ The most significant trait of the Third Coun- 
cilis that it closed a period of old quarrels. 
between the sects ; it did not prevent the rise 


-- of new aspirations. Maháyánism, which in an 


. incipient stage was already existing erelong, 
"^. boldly raised its head.” + 


‘the Chronicle are fully supported by the evidence of our 
most authentic records. The continued existence of the three 
places,Kanishkapura, Hushkapura, and Jushkapura, which are 
described as foundations of these kings and which still sur- 
vive to the present day is likely to have assisted in preserv- 
ing a recollection of their founders 

क Percy Gardner : “ Coins of. Greek’ and Scythic kings 
pp. 129 ff 

Cánningham : “Num. Che,” 1892, pp. 63 ff 

T Kern: Manualof Ind. Bud. (Girindiss d, Indo.-Arischen 
Phil.) p. 122, 
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Hinduism was now very much alive. After 
the Third Council the distinction etween the 
Hínayánists and the Mabiyinists became 
more and more accentuated. The apostles 
of the latter development became convinced 
that in order to draw into their folds the bulk 
of the people some sort of compromise was 
necessary, that orthodox Buddhism in all its 
rigidity must be given up. In other words, 
the neo-Buddhism which now sprang into 
existence began to absorb and assimilate the 
popular form of Brahminism and thus swell the 
ranks of its followers. A purely ethical creed 
has never secured a following except perhaps 
among a chosen few. To quote the eloquent 
words of the historian of “ Rationalism in 
Europe” :— 

“There arise from time to time men who bear 
to the moral condition of their age much the same 
relations as men of genius bear to its intellectual 
condition. They anticipate the moral standard of 
a later age, cast abroad conceptions of disinterested 
virtue, of philanthropy, or of self-denial that seem 
to bear no relation to the spirit of their time, in- 
culcate duties and suggest motives of action that 
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appear to most men altogether chimerical. Yet. 
the magnetism of their perfection tells powerfully 
upon their contemporaries. An enthusiasm is 
kindled a group of adherents is formed, and many 
are emancipated from the moral condition of their 
age. Yet the full effects of such a movement are 
but transient. The first enthusiasm dies away, 
surrounding circumstances resume their ascendency,. 
the pure faith is materialised, encrusted with con- 
ceptions that are alien to its nature, dislocated, and 
distorted till its first features have almost disap- 
peared. The moral teaching being unsuited to the 
time becomes inoperative until its appropriate 
civilisation has dawned, or at most it faintly and 
, imperfectly filters through an accumulation of dog- 
mas, and thus accelerates in some measure the arrival 
of the condition it requires." Vol.i, p. 305, Ed. 1900. 

The same historian in explaiming the rapid 
spread of Christianity in Europe observes in 
another place :—“ It triumphed not so much 
by superseding rival faiths as by absorbing 
and transforming them. Old systems, old 
rites, old images were grafted into the new 
belief, retaining much of theirtancient charac- 
ter, but assummg new names and a new 
complexion.” 


Among the bold spirits who took a leading 
part in this renovation the name of Nagarjuna 
stands conspicuous. The Madhyamika sys- 
tem, with its axiom—sarvam Sunyam—a form 
of Pyrrhonism pushed to its extreme limits, 

Nigicjuha : a lea. which is an essential part of 
ing r ae of Mahiyénism is generally as. 
cribed to him.-Northern Bud- 

dhistic literature is replete with the marvels and 
miracles performed by him, and tradition has 
invested him with superhuman powers. Hiou- 
en ’Thsang calls him along with Deva, Asva- 
ghosha and Kumáralabdha, “as the four suns 
which illumine the world.”* As ea ly as A.D. 
401-409 we find a life of Nágárjuna Bodhi- 
sattva translated into Chinese.+ Táranátha has. 
committed to writing all the floating mass of | 
legends connected with this venerable name, 
but as the Tibetan monk wrote so late as the 
beginning of the 17th century A.D., and as 
nothing was too astounding for his pious credu- 
lity, we have here only nuclei of facts round. 





` # julien's texts, Vol. ii, p. 214. 
T Bun. Nanjio's Catalogue, Ap. i, No, 3. 
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"which have gathered accretions of vast propor- 
‘tions. It is now almost a hopeless task to sepa- 
rate the grain from the chaff. Nevertheless we 
«can glean certain historical data from all that 
have been handed down. Before proceeding 
further we think it proper to treat the reader 
to a specimen of the materials with which one 
has to deal. We cull the following bits from 
the “Life and Legends of Nagarjuna” 
gathered chiefly from Tibetan records includ- 
ang Táranátha's “ History of Buddhism.” 


४ A rich Brahmin of the Vidarbha country to 
‘whom no son had been born for many years, once 
-saw in a vision, that if he gave alms to, and enter- 
tained one hundred Brahmins, he could get a son, 
Accordingly he made offerings and prayers to the 
‘God and entertained one hundred Brahmins. After 
‘ten months his wife gave birth to a son. The rich 
‘man invited learned astrologers to predict the 
fortunes of his child ; but they found that it could 
not live more than a week, In all other respects 
the, child was calculated to be fortunate......... 
The astrologers assured them (his parents) that if 
they entertained one hundred Hhikshus, it would 


live seven years, beyond which its life could not 
be prolonged by any means whatever, When the 
seventh year was about to expire the parents were 
overwhelmed with grief. To avoid the painful 
sight of their son’s predicted death, they caused 
him to be removed to a certain solitary place in 
company with a few retainers. 


“As the boy (Nagarjuna) was passing his mourn- 
ful days, one day the Mahabodhisattva Avalokite- 
swara Khasarpasa visited him in disguise and 
advised him to go to the great monastery of Nàlen- 
dra in Magadha as the surest means cf escaping 
from th: hands of death, He accordingly repaired 
to that famous Vihára and arriving at the gate re- 
cited some güthàs, During that time the great 
sage Sri Saraha Bhadra was the high priest of 
Nalendra, ........... who ordained Nagarjuna a 
Bhikshu:of the Vihira. * * * * During the 
latter part of his office the country was visited by 
a famine in consequence of which the monks fell 
into great distress, The Manager became very 
thoughtful about the terrible effects of the natural 
calamity. Distress and scarcity compelled the 
congregation more keenly to feel the necessity of 
money. The monks now determined to, devise 
some means of acquiring treasures for the support 


of the famished congregation, and Nagarjuna 
accordingly started on an expedition to visit an 
island in the great ocean where lived a great saint 
well versed in the art of alchemy. As the sea 
could not be crossed by any earthly means, he, by 
dint of his divine: learning, got two leaves of an 
enchanted tree, by means of which he crossed the 
ocean and miraculously visited the island. and 
presented himself before the sage who was greatly 
surprised to see a human being arrived at his. 
abode deemed inaccessible to mortal beings. The 
sage earnestly inquired how he succeeded in 
achieving this wonder. Nagarjuna replied respect- 
fully stating to him the reasons of his visit and 
circumstances that brought him thither. He also 
showed him one of the enchanted leaves, conceal- 
ing the other in .his mendicant’s platter. He 
begged him to teach him the art of turning metals 
into gold. The sage consented to the proposal, 
but not liking to let the wonderful art be khown in 
Jambudvipa, he determined to detain him for ever 
in the island by depriving him of the enchanted 
leaf.. To effect this, he said that he could not teach 
the, art of alchemy unless Nagarjuna consented 
to part with the leaf gl una consented, and 
jas taught. the art. When it was fully mastered 


he flew towards the Indian Continent by the help 
of the remaining leaf, Returning to Nalendra, by 
means of his easily acquired . wealth he supported 
the whole body of monks. By his religious 
practices he obtained Siddhi (perfection). He 
refuted the theories of Samkarüchárya * and im- 
parted religious instruction to the monks of 
Nalendra. 


. * Nagarjuna returned to his country after a visit to 
Uttarakuru and erected many chaityas and temples, 
composed many works on science medicine, astro- 
nomy and alchemy. After the death of Saraha 
Bhadra, the office of high priest fell upon Nagar- 
juna, which he managed with great ability and 
indefatigable zeal. He matured the Madhyamika 
philosophy which was only conceived by his illus- 
trious teacher Saraha.” 


* Nagarjuna is’ said to have been a great friend 
of king De-Chye (Samkara) of S. India, whom he 
converted*to Buddhism,"t 


* An instance of glaring anachronism. Samkara flourished 
in the 8th—gth century A. D. See below, foot-note to p. xxii. 


TS. C. Dis: Journ, As. Soc. li, Pt. i, pp. 115—120. 
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One thing seems to be clear from the. 
above, namely, that Nágárjuna was born and 
brought up in the Brahminical faith but was, 
afterwards converted to Buddhism and was. 
celebrated as. an alchemist. | 


Táranátha, it 1s true, completed his History 
in.1608 A. D., * but he derived his, materials 
from Tibetan sources and the analysis of 
Dulva by Csoma goes to confirm this account. 
We have already made use of the record left 
us by Hiouen 'Thsang. It is thus clear 
that all. the testimonies concur in ascert- 
ing Nágárjuna not only as the originator of 
the Mádhyamika philosophy but also as an 


adept in magic, conjuration 
. Nágárjuna as an ; 
adept in mage and alchemy, and that even 
and alchemy. a. 

so early as the 7th century 
A. D. The exact time during which he 
flourished is a matter of controversy. He is 
generally regarded as a contemporary of 


4 Schiefner: Gesch. d. Bud. Pasf. vi. 
1 Vide Vol. i, Intro: xciii. 
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Kanishka. One cannot go far wrong in 
assigning circa 150 A.D. as the date of 
his succeeding to the Patriarchate.* 





* According to Lassen Nagarjuna lived about A, D. 23 
during the reign of Kanishka. The Rijataramgint says : 
*'Then there were in this land three kings called Hushka, 
Jushka and Kanishka, who built three towns named after 
them (Hushkapura, Jushkapura and Kanishkapura)........... ५४ 
During the powerful reign of these [kings] the land of 
Kismir was, to a great extent, in the possession of the 
Buddhas. At that time 150 years had passed in this terres. 
trial world since the blessed Sikya Simha (Buddha) had 
obtained complete beatitude (Nirvina).......,.. Anda Bodhi- 
sattva lived (then) in this country as the lord of the land, 
namely, the glorious Nágárjuna,......... Stein’s trans. Vol. I, 
pp. 30—31. As the tradition of the Northern Buddhists as 
recorded by Hiouen 'Thsang (Si-ymki, 1, pp. 99, 151°, the 
Tibetan Dulva (Csoma, As, Res, XX, pp. 92, 297) as also 
Schiefner (Tar. Gesch. d. Bud. p. 301) concur in placing the 
commencement of Kanishka's rule 400 years after Buddha's 
Nirvina, the date assigned here to Níágárjuna is rather 
curious, Lassen sums up his conclusion on this knotty point 
in these words:—" Wegen der grossen Anzahl seiner 
Münzen mus dem Kanishka eine ziemlich lange Regierung 
Zugeschrieben werden ; ich glaube daher annehmen zu durfen, 
das er etwa bis 40 nach Chr. G. regiert habe." Fleet main- 
tains B. C. 57, V, Smith c. 120 A. D. While Messrs, 
Bhandarkar c, 278 A. D. (Journ. Bombay Br, Roy, As. Soc, 
Vol. XX, No. lvi, pp. 269—396) as the date of Kanishka.. 
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An important document has been preserved 
for us in its Tibetan ‘and Chinese versions, 
which seems to have an historical basis. Jt 
is in the shape of a “ Friendly Epistle of 
Nágárjuna to king Udyana.” * 
ह. The original in Sansknt, en- 


Sene 08 titled Suhrillekha, has not yet 


been recovered and probably 
been lost. Udyana in the Tibetan subscrip- 
tion is Bdye-Spyod=Sadvihana.t This Sad- 
váhana is a prominent figure in the history of 

S. India. In ancient Sanskrit literature he is 
frequently spoken of as a patron of learning 
and there are several literary reminiscences 
associated with this name. 1 

* Vide Wenzel : Journ. Pali Text soc. (1886), p. 1. 

15. C. Dás (1. c.) says: “ Nigirjuna is said to have been 
a great friend of king De-Chye (7. e. Samkara) of S. India, 
whom he converted to Buddhism." Now De-Chye=Bdye- 
byed according to modern pronounciation, Dis is evidently 
in error in rendering De-Chye as Samkara (Wenzel). 

i Cf.—Kimasitra of Vátsyáyana. क्‍या कुन्तलः शातकणि: 
शातवाइमो महादेवीं मलयबतों [जघान] ] Referring to a “ new "' 
MS. of Harshacharita in his possession Hall remarks—“ for 
Sáliváhana I there find S&tav£nana" — Intro. to *Vásavadattá," 


p. S4, This by implication would juggest that the other 
MS. had the reading Sáliváhana. 
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Now “the Andhrabhrityas or Sátaváhanas 
ruled over the Deccan from B. C. 73 to about 
A. D. 218, 1.2. for about 3 centuries. 

“ The period during which they ruled over 
Maháráshira must have been a prosperous one 
in the history of the country. Hence several 
traditions with regard to different kings have 
been preserved. But that Sáliváhana or 
Sitavahana was a family name must have 
been forgotten and different princes of the 
dynasty have been confounded and identified. 
Thus Hemachandra in his Desikosha gives 
Salivéhana, Silana, Hila and Kuntala as the 
names of one individual.” * 


The So-to-p’o-ho of the Chinese version of 
the “Friendly Epistle” has been identified 
with one of the Sftavihanas or Andhra 
kings, possibly Yajna-Sri-Sitakarni, who 
seems to have reigned about 172—202 A. D. 
There is, therefore, nothing improbable in this 
particular, dtavéhana being a contemporary 
of Nigirjuna. In the alchemical Tantra, 
“ Rasaratnákara,” ascribed to Nigirjuna, 


+ Bhándárkar's * Early History of the Deccan "—p, 56. 


XXIV 


there is a dialogue between this sage and 
Sélivthana (p. 6). We shall revert to this 
subject later on. 


Numerous works have been fathered on 
Nigdrjuna and it is an: open question if 
any of them be genuine.* As is well 
known Vydsa or more properly named Ve- 
davyása has been taken to be the com- 
piler of not only the four Vedas but also 
of all the Purinas put together. Piety and 
credulity go hand in hand and are seldom 
troubled with questions of anachronism. 
Plato, Democritus and Geber have been 
held responsible for writings which ap- 


Lon peared several centuries later. 
Nágárjuna as a . 
comprehensive Names, venerable and illus- 
name of the acti» I 
vity of Maháyá- trious, have often been pressed 
nism. . . ‘ 

into service to lend weight 
and dignity to productions which otherwise 
would not have commanded a respectful hear- 


ing. On the whole we are inclined to agree 


* In Bunyin Nanjio's bod the Bud, Tripitaka there 
js a list of 24 works ascribed to Nágürj पाक The Suhrdllekha 
was translated into Chinese in 434 A. D." App. pt T, p. 363. 
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with ^Kerh when he says, “ The figure of 
Négérjuna, so prominent: in the history of the 
rise of Maháyánism, shows a double. charac- 
ter, It is, on the one side; the name of an in- 
fluential person, the first eminent leader of a. 
school: imbued with Hinduism and the me- 
thods of Indian scholastic philosophy. ,.On 
the other. hand, Nágárjuna is simply a compre- 
hensive name of the: activity of Maháyánism 
in the first phase of its onward, course.”* 


+ In Vol. I of this work (Intro. xcii), we quoted Albérüní 
as to the date of Nagarjuna, This cultured Arab, ordinarily 
a very trustworthy guide, derived his information from the 
Brahmins of that part of India from which every ‘vestige of 
Buddhism had disappeared in the rith century and he was. 
evidently misled on this point as the traditions ‚relating to 
Nigirjuna had at that distance of time become very vague. 
This will be clearly seen from what Prof, Sachau says in the 
preface to the Arabic edition of Albéránt, 

“ Its civilization was then essentially Brahminical as it hadi 
come to be in a protracted struggle with Buddhism. Albé- 
711 does not know Indian Buddhism from personal experi- 
ence, though it had, not yet entirely withdrawn from India 
and in some part was still a political power, (p.v-) ., 

* The valley of the Kábul river and the Punjab are all that 
Albérání has seen of India, (p. xiii.) 

. “The high schools of Hindu science and learning, Kasmir 
and Benares, were in Albérüní's time unapproachable for 
Muslems. (p, xiv.) 


From the time of Nágírjuna onwards Ma- 
háyánism began to be tinged 
more and more with Brahmi- 
nical bias. .A notable and decided step in 
this direction was taken by Asamga, a monk 
‘of Gándhára, who composed the Yogúchúra- 
bhümisástra, in which by assimilating the 
doctrines of Patafjali he paved the way for 
the growth of the Tantras. He seems to 
have lived about 400 A.D. — Vasubandhu, 
Asamga's younger brother, was another zea- 


. Asamga. 


G—— 0 —Á शरभ 


+ Cf.—Takakasu? Journ. Roy. As. Soc. Jan. 1905, 


A life of Vasubandhu was translated into Chinese by 
Paramártha. A. D. 557-569.—Bun. Nunj. Cata. p. 373. 
Csoma Korosi following the ‘Tibetan Chronology says :—" 1 
know that Arya Asamga lived in the sixth or seventh century 
after Jesus Christ," As. Res, XX, p.513, This date has 
been ‘accepted by Lassen (/nd. Alt. ii, p. 460) as also by 
R. Davids (Buddhism. p. 207). But this chronology has 
now become untenable, The date of Asamga nnd his 
brother, Vasubandhu should be put back by about two cen- 
turies, as some of their works were translated into Chinese 
in the beginning of the fifth century and perhaps earlier. 
(Ben. Nanj. Cata. App.i p.371) It must have taken a 
century or two to have their works sufficiently recognised 
in India before they would deserve a place in the Chinese 
Tripizaka. 


ane 
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lous adherent of this school and is said to 
have been a teacher in the college attached 
"to the monastery of Nélendra—the “ Oxford 
of Indian Buddhism.” From Tibetan sources 
we learn that the celebrated logician Digndga 
was a disciple of Vasubandhu, a contempo- 
tary of Lhà-tho-n, king of Tibet, who lived 
up to 371 A. D 
Maháyánsm now began to adapt itself to 
| its environments. The ab 
कि dues sorption of the Yoga ideas 
of, Mebiyénism made the transition into i 
Tantric cult easy and Nor- 
thern Buddhism began to develop and ex- 
pand by entering into an alliance with Sai. 
vaism, which favored the growth of Buddhist 
‘Tantras. The origin and development of this 
class of literature have been the subject of 
a masterly exposition by Burnouf. The Ma- 
háyánists not only set up their own deities but 
borrowed copiously from the pantheon of the 
Hindus. Thus in the Sivaite Tantras while 
P- 227. 
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the God Siva is the fountain of all knowledge 
and sciences, in their Buddhist counterparts. 
we have the celestial, metaphysical and poten- 
tial Buddhas * occupying the same position. 
The worship of the female energies (Sakti) 
which plays such an important part in the 
Tantras was encouraged in the person of Tárá. 
The Hindu Gods and Goddesses were also 
objects of adoration, only they were assigned 
a subordinate position. The question has 
often been asked: why did Buddhism seek 
alliance with Saivaism in preference to the 
Vishzuvite cult? The answer seems to lie 
in the fact that it was precisely in those parts. 
of India where the worship of Siva, especially 
in its Téntric form, had struck root that 
Mahéyinism asserted its sway; f and thus 
thé apostles and propagators of the latter 
made most of the former. A few centuries 
later when Vaishnavism gained an ascend- 
ancy in Bengal the tables seem to have been 
turned. A gradual and imperceptible fusion 


| % i.e. the Bodhisattvas. 
T Vide ante. p. xi, (under Wema kadiphses). 
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took place between the rival creeds. Thus 
in the celebrated adoration in the opening 
lines of Gítagovinda we find Buddha freely 
acknowledged as an incarnation of Vishau. 
and extolled for his abhorrence of sacrificial 
nites. * 

From Fah-hian’s travels we gather that in 
the beginning of the sth century A. D:, the: 
Maháyánists were gaining the upper hand, 
though their nvals, the. Hínayánists, were 
still holding their own in several localities. 
Thus at Mathurá and Pá/alputra he found. 
the members of both the seets living side by . 
-side and having monasteries of their, own. 


* निन्दसि यज्विधेरहह युतिजातम्‌ सदयदयदर्शितपशघातस्‌ । कैशव 
'एतबुखगरौर जय अगदीच vt n 

It is scarcely correct to assert that Buddhism was exter- 
spated in the land of its birth by cruel persecution. Cf, Vol. i. 
Intro. Ixvii. The Bengali poet Ramchandra Kavibharat{,”' 
author of Bauddha Sataka, though a devoted Buddha, be- 
Yonged to the same class of thinkers as Jayadeva. Pandit 
S.P. 58501 is inclined to place him in the latter end of the 13th 
century.—]ournal of Buddhist. Text Society, Vol. I, Pte iii, 
So late as 1441 4. D. MSS. of Buddhist works used to be 
copied from in Magadhz,—Bendall's Camb, Cata. of Bud. 
Sans. MSS. (1883), Pref, iv. 


XXX 


From the fact, however, that the pious: 
Chinese pilgrim repeats the Suramgama Stra. 
for his protection, we may conclude, since 
he is by no means a pronounced Maháyánist, 
that the predisposing causes for the origin of 
the Tantras were already in existence. “In 
this Sútra is contained the most complete 
list of Dhárazís (invocations) found in any 
Chinese compilation. There are 426 distinct 
sections containing the names of the different 
Buddhas and Hindu deities worshipped at 
the time of the composition of the Sütra. 
Considering that Fah-hian in the early part 
of the 5th century regarded this book with 
reverence. + +s; We may reasonably 
assign it to a period not later than the eng 
of the 1st century. Now amongst the invo- 
cations we find distinct reference to Dhyání 
Buddha, Vairochana,. Akshobhya, Amitébha 
and others shewing that they were coming to 
be recognised and worshipped even at that 
early date." * 


* Intro. to Beal's “ Fah-hian. — (Lxxii). 
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These Dhárasís may be looked upon. as- 
Dhérants asthe the Precursors of the Tantras. 
precursors of the and they- fully support the 
Tantras. 

। views that when they were 
confposed Buddhism had turned a new leaf. 
The repeating of certain magic formulas. | 
along with: the names of Buddha Amitábha, 
etc., was to secure salvation, ih other words, 
“instead of the old doctrine [ of Karman |— 
as a man soweth, so he shall reap—a new 
and easier way of salvation is here preached, 
viz., as a man prayeth, so he shall be saved. 
It is what is known to us as salvation by 
faith rather than by. works. ....... It 
would almost seem as if this popular and 
easy doctrine had secured to itself the name 
of Maháyána, as meaning the Broad Way, in 
opposition to the Narrow Way, the Hina- 
yána.* 


The new class of literature which now 
arose in order to meet the demands of the 
Maháyánist revival is collectively known ag 





* Max Miller, Buddhist Mahtyina Sótras, Intro. to larger 
Sukhévati- Vy&ha, ix, S. B, E. Series, Vol. xlix. 
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the Vaipulya Sütras or the  Sütras of the 
'Vaipalya Stas develope noon of which 
Bo adt uy the Dháranís are an integral 


part. Jt found expression in such works as 
the’ Saddharmapundarika,” “ Lalitavistara,” 
“ Tathigataguhyaka,” ""Prajfiápéramitá," etc., 
~all of which soon acquired almost canonical 
sanctity in the estimation of the N. Buddhists. 
Burnouf has tried hard to differentiate 
between the simple Sütras as represented by 
the literature of the primitive orthodox Bud- 
dhism and the expanded Sütras of which the 
distinguishing mark is the occurrence of Bo- 
dhisattvas.* This drawing of hard and fast 


** [a présence des Bodhisattvas ou leur absence intéresse 
donc le fonds méme des livres oú on la remarque, et il est 
bien évident qué ce seul point trace une ligne de démarcation 
profonde entre les Sátras ordinaires et les Sátras développés. 
—Burnouf, Intro. p, 112; ibid, p. 120. Ed..1844. Vide 
Max Muller's remarks at the end of the Smaller Sukhávatí- 
Vyüha, p, 102, S, B. E, Series, Vol. xlix, 


Cf. also Some Vaipulyas are, materially, much like the old 
Sütras, whole passages e. g. of I alita-Vistara recur almost 
word for word in the Pali Scriptures,” Kern (Ind. Bud., 
p. 5), This eminent Buddhist scholàr also very appositely re: 


lines has been found to be well nigh un- 
tenable 

.By the second century A. D, we find the. 
leading beliefs and ideas as crystallised in the 
Mahéyéna literature fully in vogue. Thus we 


right so far as Mahávaipulya 503 as a whole is concerned, 
they cannot be applied to all the component parts of such'a: 
"work, Not to .go further than the Saddh. and the L. 
Vistara, it can hardly be questioned that these works . contain 
parts of very different dates, and from various sources.” 
Kem-—Intro. to Saddhar, pp. x-xi. Passages in L. V.are 
Jiterally identical with those in Mahávagga. Again :-- These 
few examples I have chosen will suffice to prove that the 
material of a-Mahávaipulya Stra is pattly as old as that of 
-any other sacred book of: the Buddhists.’ —sbid, xiv. 


* The truth seems to be that “the historical relation be- 
tween the Hínayána and the Maháyána schools of Buddhism - 
‘is to me as great a puzzle as ever." —Max Muller, Intro. to 
L. Sukh. Vytha, ix. Even the very: distinction between 
‘the N. and the S. Buddhism has been taken strong ex- 
-ception to by R. Davids, who says:—' There is not now. 
and never has been; any unity either of opinion or of language 
in what is called northern, or in what is called southern 
Buddhism.. There is a° distinct disadvantage in continually 
suggesting a. unity which has no existence in fact. Ipa 
word the current division oj, Buddhist literature into northern 
-and southern is entirely ufiscientific, and misleading." —Bud. | 
India, p. 173 


Tor 


come across in the ^ Buddhacharita" of 
Asvaghosha, who is admitted. on all hands 
to be a. contemporary of Kanishka, such a 
passage as this: “this, Sirs, is the Mahá- 
yéna, the instrument of the law of the per- . 
fect Buddha, which is the establisher of the 
welfare of all beings, set forth by all the 
Buddhas.” * The “ Lotus of good Law” 
was translated into Chinese at the close of 
the second century A. D. + | 


Side by side with the growth of the scrip- 
tures another class of literature was called 
Buddhistic Tan. Into being by the exigencies 
५७ of the times—we mean-the 
Tantras, the necessity for which has been 
hinted at in the first volume. { However 
esoteric may be the doctrines sought to be 
conveyed through the medium of these pro- 
ductions, it would be idle to deny that there 


+ Cowell's trans. P. 184. S. B. E. Series, Vol. xlix. 
j Edkin's “ Chinese Buddhism," p. 89. There were severa) 


versions of this sacred Hook,--fide Kern's Intro, p. xxiii 
(S. B. E. Series) 


1 Vol. i, Intro. Ixx. 
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is much in them which is calculated to pan- 
der to the baser instincts of frail humanity. 
At what particular time these Tantras ap- 
peared ‘on the scene-is-yet a matter of con- 
. jecture, but the views. of Wilson which held 
the ground for more than 30 years have now 
. been found to be erroneous. Evidence is 
now forthcoming from quite an unexpected 
source, which goes to prove that Buddhist 
Tantras existed as early as the fifth or sixth 
century A. D., if not earlier. * If Buddhist 
Tantras, again, pre-suppose the existence of 
Hindu Tantras, one need not be considered as 
rash in assigning an earlier age to the latter. t 





x Vide the palm-leaf MSS, discovered in the monastery of 
Horiuzi in Japanand carried from Central India, One of 
these is in the handwriting of a famous Chinese priest, 
named Kanshin, who came to Japan in A. D. 753. The 
MS, contains besides a Dháraní, five Tantras. ‘ Bud. Texts 
from Japan," ‘ed. by Max Muller. Vol. i, pt. i. Intro. 
pp. 6-8, It is fair to conclude that these Tantras existed in 
the land of their birth at .least two centuries earlier. 

T Waddell says :—" No one has yet realised the vast extent 
to which Maháyána and .Téntrjc Buddhist remains cbver 
India ; nor sufficiently realised the leading part played by the 
Maháyána in Indian Buddhism during its popular period." 
Journal of the Roy. As. Soc. (1894), , 
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The Tantras found a congenial home in 
China. Amoghavagra, a Sramana of nor- 
thern India and a Brahmin by caste resided 
in, the Celestial Empire for several years 
between 746 and 771 A. D., and under his in- 
fluence the Tantric doctrines dealing with 
talismanic forms and professions of superna- 
tural power first gained currency there. 
Hence long before his time Tantras must have 
been popular in India: From the eighth to 
the eleventh century A. D. we are in posses- 
sion of authentic records as regards the pre- 

valence of Tantras in Northern 
hanes imported India; as it was about this 

period that several of these 
were gradually imported into Tibet by Indian 
Pandits, but they must have been composed 
much earlier. t 


» Bun. Nanjio's - Cata, App. ii, p. 445. Amoghavagra 
translated 77 works including Ushsísha-chakravarti- Tantra, 
Garudagarbhaga-tantra and Vagrakumára-tantra 


ef —Also “ The existence of the Tantra Sástras may thus 
apparently be traced at least as far back as the 6th century 
A, D."—Vide “ Annual Report," 4s. Soc. Beng, 1906 


| jin the first half of the eighth Ventury two eminent 
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Atisa gave a fresh impetus to Tantrism 
in the land of snow. From the analysis of 
Mdo by Csoma we also come to know in 
detail the names with the dates of the Indian 
scholars who with the aid of the local inter- 
preters (Jochavas) rendered into Tibetan the 
various Sanskrit Tantras. The faithful accu- 
racy with which these translations were made 
and their fidelity to the original enable us 
often to reproduce the Sanskrit Texts and 
thus we are in possession of valuable histori- 


Pandits of Bengal visited Tibet at the invitation of its king 
and formally introduced there Buddhism; these Pandits 
were Sánti Rakshita, high priest of the monastery of 
Nálenda and his co-adjutor Padma Sambhava, a native of 
Udyana, who took charge of the Tantric part of the Buddhist 
liturgy. They were followed by the sage Dípamkara-Srí- 
jnána (Atisa), b. A, D. 980, d. 1053. He acquired proficiency 
in the three pitakas of the four classes of the Hinayina 
Srévakas, in the Vaiseshika philosophy, in: the three pitakas 
of the Maháyána doctrine, the metaphysics of the Mádhya- 
mika and the Vogáchárya schools and the four classes 
of the Tantras. At the request of kmg Naya Pila he 
accepted the post of higp priest«of the monastery of Vikra- 
mastla.—Vide S. C. Dist Journal of the Buddhist Text Soc. 
Pt. i. E ' 
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cal data.* Some of these Tantras deal with 
alchemy and their contents reveal to us the 
knowledge of chemical processes in India. 
from about the 6th to the 8th century A. D.t 

Fortunately we are not dependent upon 
the Tibetan Tantras alone for gaining an in- 
sight into this dark recess in 
the history of Hindu intellec- 
tual activity. In the course of our search 


Rasaratnákara. 





. + Speaking of the Tibetan translation of Asvaghosha's 
Buddha-Chartta, Cowell remarks:. * The Tibetan version 
appears to be much closer to the original Sanskrit thzn tlfe 
Chinese; in fact from its verbal accuracy we can often repro- 
duce the exact words of the original, since Sanskrit words 
are always represented by the same ‘libetan equivalents, as 
for instance the prepositions prefixed to verbal roots.” —I. c. 
Intro. p. x, Waddell is equally impressed with the “ pro- 
foundly accurate and scholarly nature of the Lámaist transla- 
tions of Sanskrit Buddhist books; " and he again observes : 
“it is clear that the Tantric and Maháyána features of 
Lámaism were imported en bloc from Indian Buddhism ”— 
Journal of the Royal As. Soc. for 1894, p. 15. 

} Analysis of the contents of the Mdo (Sátra) by Csoma 
de Korosi—Asiatic Researches, XX (1836), p. 583. “A 
work on preparing quicksilver, the most powerful for subdu- 
ing‘every sickness and for improving the vigor of the body.” 

" À work on turning base meals into gold." We are 
thus reminded of the contents of the Rasársava and the 
Rasaratnékara, Vide p.2 


for MSS. of alchemical Tantras we -have 
come upon a precious find, in the shape of 
„a Buddhist Tantra, with Nígírjuna: as its 
reputed author. Of alchemical Tantras we 
have had enough and to spare; but there is 
great difficulty in assigning, dates to them, 
as they one and all pretend to emanate from 
the mouth of the God Siva himself. We are 
only left to internal evidences—evidences 
based upon the gradual evolution of chemical 
processes, which we have not been slow to 
‘take advantage of. The MS. in question is 
à mere fragment, but it is calculated to 

Its historical CVOke all the zeal and en- 
म thusiasm of a Palzontolo- 
gist—of an Owen or a Marsh—in his efforts 
to restore an animal and assign to it its pro- 
per place in the economy of the laws of 
evolution, when he luckily chances upon a 
fossil impression of its tooth or claws. From 
this point of view Rasaratnékara, for such 
is the name of our MS., is of uncommon 
interest, It is a Tantra of the Maháyá- 
‘nist school and as such its invecations are 


xl 
addressed to all the Buddhas ; * and in one- 
place there is a pointed reference to Prajñá-. 
píáramitá t (perfection of wisdom) appearing 
before Nágárjuna in a dream and revealing 
to him chemical knowledge. 1 


_ A noteworthy feature of this work is that 
some chemical processes are discussed in the 
form of a dialogue between Sálivihana and 
Nágárjuna, and Ratnaghosha and Mindavya.$ 
These last two names are held equally in 
veneration with Nágárjuna and grateful 
acknowledgments to their services occur in 
some later chemical treatises. The bringing 
together of these four dramatis persone, 


ॐ प्रचित्य ORT | Cf. The opening invocation in the 
Sukhávatí Vytha: Wi नमः शौसव्वबुद्दवोधिस म्य: | 2150 नमः 


प्रत्यकवुद्ध भरायथ्यावकाणाम्‌ नमो वोधिसक्ामाम्‌ in Arya Manjusrfmila 
Tantra.— Vide As, Res. xx, p. 512 


T Gf.—The invocation in Vagrachchhediká TH] भगवव्या' 
आर्डप्रज्ञापारनिताये 


£ Vide Sans, Texts, p, 10, also Trans. ७.5 
§ Vide Sans. Texts, pp. 12-14, also F rans., pp. 6-8 
4 


4| Cf. Vol. i, p. 77. | 
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especially of the first two has a significance: 
of its own. We have already seen that refer-- 
ences to N&girjuna and his contemporary 
king Sílivíhana are only to be met with in’ 
ancient classical literature (vide ante xxii). 
It seems probable that Rasaratnákara was. 
written at a time when the memory of these 
personages was still fragrant. Judging from: 
internal evidences also we come to the con- 
clusion that it is one of the earliest works 
extant on the subject.. In our attempt at 
throwing light on the text of Rasárzava, we 
had to quote several parallel passages from- 
it, * and from a careful perusal of both we are- 

TUR of opinion that the latter is: 
aris er the inspirer rather than the 
of intellectual ac- borrower. Rasaratnikara, in- 
es short, seems to us to be a: 
typical production representing the Mahéyé- 
nist period of intellectual activity and we may 
not be wide of the mark if we put down 7th: 


RR NN or 8th century A. D. as its latest date. 


* Vide Vol. i, Sans. Texts, pp. 7, 12, 13 and 18. 
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From the 5th to the 1101 century A; D. the 
«colleges in connection with the monasteries of 
Pá/alputra, Nálandá, Vikramasila, Udanda- 
pura, etc., were the great seats of learning as 
the temples attached to the pyramids in an- 
cient Egypt; and alchemy was included in 
the curricula of studies. * 


The existence of a vast ancient Tantric 

UT hterature with alchemy as a 
chemical Tantras. component part has now been 
placed beyond doubt, thanks to the searching 
-eXamination of the. Mahárájá’s collection of 
valuable MSS. of Nepal by the eminent 
‘scholars Bendall, H. P. Séstri and S. Lévi. 
Of surpassing interest is the discovery of a 
Tantra belonging to the extinct school Kub- 
jikimata, written in Gupta character and 
copied about the sixth century A. D. This 


+ Cf. “ By the side of the tower of king Asoka is built a 
Samghavisa, belonging to the great vehicle, very imposing 
and elegant, There is also a temple belonging to the little 
vehicle..........In the college attached to the temple one may 
see eminent Sramasas from every quarter of the globe.”— 
‘Beal's 6 Fah-hian," ed. 1869 p. 10६. 


‘school, though idt very anclent, presup- 
poses the existence of other schools and 
we have distinct mention of the Mahá- 
yána. We now learn that the gradual 
fusion and amalgamation of Sivaite and Bud- 
dhist Tantras had begun even anterior to the 
sixth century, The Kubjiké-tantra was evi- 
dently composed outside India proper, pro- 
bably in Nepal The Goddess Párvatí en- 
courages her consort to' proceed to the conti- 
nent for the spread of the tenets propounded 
by it.+ In one place we come across a 
passage $ in which Siva himself speaks of 
párada (mercury) as his generative prin- 





+ Catalogue of Palm-leaf and selected paper MSS. belong- 
ing to the Durbér Library, Nepal, by H. P. Sástrí (1905), 
lxxviii, ef. seq. | 

afai देवयानौ त॒ पिढ्वानसथोत्तरे । 
waa तु महायानं शिवमंज्ञा प्रजीयते ॥ 

† गच्छ त्वं भारते वर्षेघिकाराय स्वत; | 

‡ water: पारदो यद पतितः स्फुटितं मणि: ॥ 
adia wars तावार्थ्या सूनके Ww | 
fasfa संस्कृताः सन्तः wen षडविप्रजारणाम्‌ ॥ 

For the passages cited, nere we are indebted to the indus- 
try and courtesy of Pandit H. P. Sástrí, who has wended his 
way through the bulky MS. | 
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ciple and eulogises its efficacy when it has- 
been killed six times..* We also find 
allusions to the transmutation of copper 
into gold with the aid of mercury. In short, 
we have ample references to alchemical 
processes described in the vety technical 
terms in which Rasárzava, Rasaratnákara 
and other typical works of the Tantric: 
period abound. t 
[tis now only necessary to wind up this. 
UE 4, chapter with an extract from 
tegra part ofMa- the work of an eminent Bud- 
क त. dhologist with this reserva- 
tion that the growing influence of Tantrism 
began as we have seen long before the 8th 
century. 
. “The decline of Buddhism in India from the 
‘8th century downwards nearly coincides with the 


+ Even at the present day mercury, which has been billed 
six times in succession, each time with an equal weight of 
sulphur पड़ मुणवलिखारित, is reputed to be one of the most 
potent of remedies, 

teg wee विदितो वैधः कि व्वज्ञती न विध्यते | 
रसविद्धं यसा ure न greet 33 ॥ 

For the meaning of the word fy (Vedha) see this Vol, 
p- 18, footnote, also Vol. i, p. 120. 
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.growing influence of Tantrism and sorcery, which. ; 


stand to each other in the relation of theory to .. ` 


practice. "The development of Tantrism is a 


feature that Buddhism and Hinduism in their later. > : 
iphases have in common.. The object of Hindu ` 


Tantrism is ‘the acquisition of wealth, mundane 
.enjoyments, rewards for moral actions, deliver: 
ance, by worshipping Durga, the Sakti of Siva— 
Prajfía in the terminology of the Mahiyina— 
through means of spells, muttered prayers, Samé- 
dhi, ‘offerings, etc. Similarly the Buddhist Tan- 
tras purpose to teach the adepts how by a super- 
‘natural way to acquire desired objects, either of a 
material nature, as the elixir of longevity, invul- 
merability, invisibility, alchemy ; or of a more spiri- 
tual character as the power of evoking a Buddha 
-or a Bodhisattva to solve a doubt, or the power 
-of achieving in this life the union with some 
divinity. There is an unmistakable affinity be- 
tween Tantrism on one side, and the system of 
Yoga .and Kammatthana on the other. Tantrism 
us, 90 to say, a popularised and, at the same time, 
degraded form of Yoga, because the objects are 
commonly of a coarser character, and the practices 
partly more childish partly more revolting. : 

“ 'Táranàtha informs us that Tantrism existed and 
was transmitted in an oceult manner in the period 
between Asanga and Dharmakirti, but that after 


Dharmakirti’s. times the Anuttarayoga became 
more and more general and influential. Substan- 
tially his statement is certainly right. He adds- 
that during the reign of the Pala dynasty, there 
wete many masters of magic; Mantra-Vajracharyas,. 
who. being possessed of various Siddhis, performed 
the most prodigious feats. 

“ The kings of the Pala dynasty, whose sway over 
Gauda and the adjacent regions lasted from abouc 
A, D. 800 to 1050, are known both from the annals. 
and theif inscriptions as protectors of the Faith. It 
was during that period that the monastery of Vikra- 
masila was a renowned centre of Tantrist learning. 

५ The Sena kings, who followed the, Palas in the 
dominion over Eastern India, though belonging to- 
a Hindu persuasion, were not hostile to the Faith. 
Still Buddhism declined during their reign and 
more so after the invasion of the country by the 
Muhammedans in A D. 1200. The ‘monasteries. 
of Udandapura and Vikramasila were destroyed ; 
the monks were killed or fled to other countries. 
The learned decr went to Orissa, and after- 
wards to Tibet; Katnarakshita to Nepal; Bud- 
dhamitra and others sought a refuge in S. India, 
whilst Sangama-Srijfiana with several of his fol- 
lowers betook themse]ves to Burma, Caniboja, 
etc. And thus the Law: of Buddha became ex- 
tinct in Magadha. ` í 
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“Many emigrants from Magadha rejoined their 
brethren in the South and founded colleges on a 
modest ‘ scale . in Vijayanagara, Kalinga, and Kon- 
kan. The comparatively satisfactory condition of 
Buddhism in Dekkhan about that time is attested by- 

the rich donations to the monastery at Dambal.” * 
"It will be noted that the monks of the 
monasteries of Udandapura and Vikramasila 
on their. dispersion carried with them their 
learning and arts in the Same manner of the: 
Spread of al. Byzantine Greeks on their 
36204 expulsion from Constantinople 
‘ bore with them their intellectual treasuries to 
the Italian cities. In the kingdom of the ` 
Deccan and in Tibet the Buddhist refugees. 
found hospitable asylums,t just as the Greek: 
Philosophers did in the Florentme Republic 

under the Medicii 

Some eminent orientalists, whose opinions. | 
naturally carry weight, have hitherto takem 





* Kern—Manual of Ind. Bud., pp. 133—134. 

t G{—"' The Deccan, which from the eleventh century was. 
the refuge and centre of literary activity generally. fn: 
Hindustan it had been substantially arrested by the inroads 
and ravages of the Muhammadans,’—Weber. Hist. fnd.. 
lit. p. 283 
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‘for granted that the knowledge of chemistry 
:such as we find reflected in the Tantras 
` quoted’ by Madhava in Rasesvaradarsana 
‘was derived by intercourse with the Arabs. t 


Vol. i, Intre. lxxviii, e£ seg. 


+ 
T £.g. Barth: “In regard to alchemy, anyhow in which the 


Sittars are zealous adepts, they were disciples of the Arabians, 
although other Sivaites had preceded them in the pursuit of the 
philosopher’s stone. Already, in his exposition of the different 
doctrines of the Saivas, Sáyana theught he ought to dedicate 
a special chapter to the Rasesvara-darsana or "system of 
mercury,” a strange amalgamation of Vedantism and al- 
-chemy. The object contemplated in this system is the transe 
mutation of the body into am incorruptible substance by 
means of rasapdna i.e., the absorption into it of elixirs com- 
pounded principally of mer cury and mica, that is to say, of 
‘the very essential qualities of Siva and Gaurí, with whom 
the subject of the operation is thus at length identified. ‘This 
species of transubstantiation constitutes the jivannukti, or 
-state of deliverance commencing with this present life, the 
sole and indispensable condition of salvation. It is clear that 
the devotional formule of the Vedanta are here only. a sort 
.of jargon, under which there lies hid a radically impious 
«doctrine; and it is not less clear that in this doctrine, which 
had from the fourteenth century produced a rather consider- 
able literature, there is an infusion of Mohammedan ideas. 
तान क कन . The Arabs of the Khalifat had arrived on 
‘these shores in the character of travellers or merchants, and 
had established commercial relations and intercourse with 
‘these parts long before -the Afghans, Turks, or Mongols, 
their coreligionists, came as ‘eonquerors.”—" Religions of 
India," ed. 1891, pp. 210-2m. 


The attentive reader who has followed us 
In Tibetand tae al along could not have failed 

üg to notice that it wasin the 
Universities of Nálendá, Udandapura and 
Vikramasíla, in Central India and Magadha, 
precisely the regions which were cut off from 
communication with the external world, that 
Tantric mysticism with alchemy as an integral 
part was cultivated and from thence spread 
to Bhot (Tibet) and the regions lying to 
the south-east of it, * and South India. t ` 





+ See under colophons to Rasah ridaya and. Rasasíra 
respectively. | 

T The last rallying point of Hindu learning and sciences 
was the kingdom of Vijayanagara, which was in the heyday 
of its glory under Bukka I (A. D. 1354-1371) with Médhava 
as his prime Minister. Wilson says :—“ The history of 
Vijayanagara is a subject of considerable interest in the 
annals of India, as the last barrier that was opposed to 
Muhammedan invasions, and that preserved the southern 
part of the Peninsula from foreign rule until a very modern 
period."—4s. Res, Vol. xx (1830), p, 1. ‘See also Sewell’s 
A Forgotten Empire." —(Vijayanagara). 
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CHAPTER II. 


Having thus far prepared the ground for 
believing that alchemy along with other cog- 
nate branches of learning was the outcome 
of Indian intellectual activity, we shall now 
proceed to follow it up with its further deve- 
| Fuither cultiva. lopment. At the outset it 15, 
, onc alchemy. however necessary to remem- 
ber that on the decline of Buddhism the 
vigorous impetus which its followers gave to 
literature and science was not lost to India 
Nay, during and after the revival of Brahmin- 
ism under the Gupta dynasty and its succes- 
sions we have some mighty intellectual giants 
whose productions will continue to shed lustre 
as long as the Hindu nation exists. Kálidása 
and Bhavabhiti, Brahma Gupta and Arya- 
bhatta, Samkara and Réménuja are names 
which may be regarded as the heritage not 
bf India alone but of the entire civilized world. 
At the time of the Brahminic revival Bud- 
dhist works of acknowledged merit far from. 


being cast aside yee held in veneration. 
Amarasimha in his Lexicon and Végbha#a in 
his Ash/ímgahridaya * as also the psuedo-. 
Vágbha/a * commence with an invocation to 
Buddha, which has never shocked the toler- 
ant spirit of the Hindu. Charaka and Susru- 
ta also bear distinct impress of Buddhist 
retouching. The Buddhist Tantras became 
likewise a part and parcel of Hindu religio- 
philosophical literature, T the subject-matter 

Buddhist alche. Of the former was incorporat- 
mical Tantras ab ed into the latter, the names 
vee of Tari, Prajfüápáramitá and 
Buddha being simply changed into those of 
Parvati and Siva. ‘In Rasaratnákara itself 
we have distinct indications that it 1s an ad- 
mixture of both. 


* Vol. i, p. 76. 


t Speaking of a typical Buddhist production belonging 
to this category Burnouf observes: “ Ce morceau est ex- 
clusivement spéculatif, et il nous offre une nouvelle preuve de 
l'alliance intime que le système des Tantras a contractée avec 
la philosophie buddhique la plus,elevée." (L c. p. 543 ed 
1844). 
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It should thus be understood that the 
works under review in this chapter are based 
upon their Buddhist counterparts; in short, 
there is no disposition to ignore the debt of 
obligation the authors are under to Nágár- 
juna, Ratnaghosha, Mindavya and others. 

In the introduction.to the first volume we 
stated : “It is to be regretted that of the seve- 
ral works quoted by Mádhava [ on the science 
of mercury ] Rasárzava alone 
| seems to have survived to -our 
days” (l. c. xxxii). Since then we have 
been fortunate enough to procure as many 
as three transcripts of MSS. of Rasahridaya 
by Govindabhagavat from different quarters. 
As Madhava speaks of this author in terms 
of the deepest reverence and regards him as 
* ancient," * we think we should not err on the 
wrong side if we place the author some three 
centuries before his time. If our surmise be 


. Rasahridaya. 





- # Of. Vol. i, Intro. Ixxx. 

O सत््पञ्चस्तु गोविन्दभगवत्पादाचा्यसव्येज्रानिसरभडरकप्रभ्तिभि: 
प्राचौनेराचाव्यॅनिरुपित: | 

The qualifying epithet मगवतू is only applied to venerable - 
Rishis of old. 


correct, he should have lived about the eleventh 
century A. D. The only personal allusion 
which the author has condescended to offer 
for the edification of posterity is that he 
wrote his book at the request of the king of the 
Kirátaland, ze., the region adjoining modern 
Bhotan. Portions of this remarkable treatise 
after a careful collation of three MSS. have 
been reproduced in the proper place. The 
worm-eaten fragmentary MS. procured from 
Benares is 386 years old. Internal evidence 
equally goes to establish the antiquity of this 
work. The author was evidently a Buddhist 
as we learn from the colophon to the Benares 
MS. (vide trans. p. 12). It is, however, 
not to be found either in the India office or 
the Nepál MS. This important omission 
is easily accounted for. It is the reluctance 
of the latter day Hindus to acknowledge their 
obligations to a Buddhist author. 

Rasárnava which has been noticed at length 
in the first volume and to which was assigned 
the 12th century A. D., as also Rasaratna- 
samuchchaya, (13th toe 14th century), need 
not further arrest our attention. 


liv 
The presentation of the various treatises of 


the Tantric and iatro-chemical ‘periods under 
discussion in their exact chronological se- 
quence is not an easy task; in the absence of 
more definite information, we are afraid, we 
shall now and then have to hazard a con- 
jecture. 

The introductory lines of Books viii and 
ix of Basaratnasamuchchaya, in which 
Somadeva is mentioned as the author of the 
descriptive part, led us to suspect that they 
are merely reproductions from “a standard 
work on the subject by Somadeva, no longer 
extant.”* Our surmise has proved to be 
Rasendrachágs. partially correct. We have 

mani. at last been able to recover 
the supposed lost work. A transcript of a 
MS. of Rasendrachúdámazi by Somadeva, 
preserved in the Library of the Deccan 
College, Poona, reveals to us the fact that 
practically all the important portions of this 
book have been woven into the text of 
Rasaratnasamuchchaya; and this gives us 


* Vol. i, p. 118, 


an additional opportunity of collating many 
doubtful passages in both. But the present 
work itself does not lay claim to originality. 
It makes a candid admissioa that it culls all 
its materials from pre-existing chemical 
treatises.* It further puts forward the alche- 
mist Nandi as the inventor of the process of 
sublimation and of the Koshihi apparatus 
(Vol. i, pp. 69 and 89).t Nágárjurta, Dandi, 
Sambhu and the sage Brahmajyoti are also 
spoken of as sources of his inspiration. We 
get very little inkling into the personal his- 
tory of Somadeva, except that he was the 
ruler of a city named Karaválabhairava. The 
fact that B. R. S. lays Rasendrachidimani 
so amply under contributiom would suggest 
that the latter had become somewhat rare 
or that its contents had been well nigh for- 
gotten when the former was compiled. Its 
date may therefore be put down between the 
12th and 13th centuries A. D. 
# अथ Wanfu वचान्ते रसतत्ताण्यमकभ; | 
समालोक्य समासैग सोमदेवेन «mmm ॥ 


+ ऊहपातनयन्तृ हि गन्दिगा परिकोतितम्‌) 
कोष्टिकायसमितद्धि नन्दिना परिकौर्दितम ॥ . 
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Another important work of this period is 
Basaprakisa-sudhékara by Yasodhara. The 
author of R. R. S. in the opening lines 
mentions the names of 27 alchemists to whom 
he is beholden, among which occurs that of 
Yasodhana. We have little doubt the correct 

Rasprkís.s,. Yeading is Yasodhara We 
uS now find that there is very 
little original matter in B. R. S., it being 
made up of citations from Basármava and 
the works of Somadeva and Yasodhara. ' We 
should not, however, be understood to retract 
the high encomiums we thought fit to bestow 
upon B. R. S. for “its methodical and scien- 
tific arrangements of the subject-matter, 
which would do credit to any modern work.” + 
Its author has never laid claims to originality, 
but on the contrary has freely acknowledged 
the sources he drew upon. The student of 
Hindu chemistry, however, like a weary but 
devout pilgrim, must wind his way through 
intricate and thorny paths and feel ineffable 
joy at being able to approach the original 


x Vol. i, Intro, Ixxxvi. 


fountain undefiled. It now transpires that 
the credit for the accurate observations on the’ 
metallurgy of zinc (Vol. i, pp. 88 & 156) really 
belongs to Yasodhara. While the author 
of R. B.S, always scrupulously admits that 
-his work is a mere compilation, Yasodhara, 
on the other hand, is anxious to let the. world 
know that the processes he describes have 
been verified by experiments performed with - 
his own hands. * Among the authorities hé 
cites are Nágárjuna, Devísástra (probably 
Basárzava), Nandi, Somadeva, Svachchhanda- 
bhairava and Manthanabhairava. As Yaso- 
dhara quotes Somadeva, he must have been 
posterior to the latter by at least a hundred 
years and he should therefore be placed in 
the 13th century A. D: t | 


a Üf. wid" má सम्यक्‌ लारणं न मृतं मया | 
UTA भवयोगेग d सम्यक्‌ उतिन हि ॥ 
धातुषखस्टतौयो5सी wear छतो मया । 


इष्टप्रत्यययोयो यं कथितो मात्र संशय: ॥ 


T We are using a copy of thé MS. preserved in the Runbir 
Library, Kásmír.. The readings are on the whole accurate. 
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Basakalpa. likéwise seems to belong to this 
period. It is in the shape of 
a Tantra, but curiously enough: . 
it is not much troubled with consistency. In 
the opening salutation Siva, "the king of 
mercurial lore ”. and his tonsort Chandiká are 
reverentially bowed to—a procedure scarcely 
reconcilable -with the position of a revealed 
document. The.colophon at the end of each 
Chapter (ewm) claims the work to be a 
part and parcel of Rudrayámala Tantra ; at the 
same time due acknowledgment is made to the 
contributions of Govinda, the author of Rasa- 
hridaya, Svachchhandabhairava and other 
adepts.* Towards the end the author says 
“The processes described - have all been 
verified by me and not borrowed at second- 
hand from my teachers.” Needless to add 
here that the God Siva. would not have 
been at pains in justifying the necessity of 
his production with such a timorous apol- 
ogy. From internal evidence it is abun- 
dantly clear that it could not have been 
composed earlier than the 13th century A. D 


* E.g. सब्माचास्येदद्ौरिता: | 


^ Rasakalpa. 


As the author has confined himself solely 
to a description of‘ the metals, minerals and 
the processes of “killing” them -with the 
agency of various apparatus and has not 
gone into the treatment of diseases with the 
aid of mineral preparations, he has been able 
to condense much important information 
within the narrow compass of a few short 
chapters 


Rasarájalakshmí also ‘deserves some pro- 
minence here not because of its intrinsic 
worth but because of the re- 
ferences. to previous Tantras 
and alchemists, amongst which are Rasár- 
nava, Kékachandisvara, Négérjuna, Vyádi, 
Svachchhanda, Démodara, - Vasudeva and 
Bhagabat Govinda. We have also categorical 
mention of the purely Ayurvedic works, such 
as Charaka, Susruta, Háríta and Vágbha/a, to 
which our author is equally indebted,* From 
the. colophon to the MS. procured from 
Benares we learn that the author Vishzudeva 


Rasarfjalaksh 


* Vide Sanskrit Texts, pp. 80-81. 
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was Court Physician to king Bukka.* If 
`- this statement be accepted—and - prima facie 
- there is no reason to question it—this treatise 
must have been compiled in the latter part of 
the 14th century. Internal evidence equally: 
supports this date. 


* Vide ante., footnote, xlix. 


- CHAPTER III. 


C. 1350 A. D. 


We now proceed to examine the contents 
of another Series of works belonging also to 
the latro-Chemical period; the one charac- 
teristic feature of which is that opium is 
recognised as an official drug in the materia 
medica.portion. "These may be taken to date 
from the. middle of the 14th century A, D. 

- Rasanakshatramáliká by Mathanasimha, 
physician to the king of Malwa, should find 
a place in this chapter. For particulars as 
. to the contents the reader may consult 

p.22. The date given by the copyist of the . 
MS. is Samvat 1557 4e. 1500 A.D: The 
_ work itself is therefore older. 

Rasaratnékara by Siddha Nityanátha, son 
; j of Párvatí, comes under this. 
naam ^7" category.* The author gives 

the sources of his informa- 
tion’ and explains the object of his compila- T 





». Two editions of this somewhat voluminous work have - 
been published—one by Ganesa Chandra Ghose (Calcutta), 
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tion in the following words: “ Whatever has 
been revealed by Siva in Raséraava under 
the preparations of mercury; the Dipiké 
of Rasamamgala’ on mercury; all that has 
been said by Nágárjuna for the benefit of 
‘people ‘afflicted with diseases, ‘as also by 
Siddha  Charpat, by Vágbha/a and Su- 


sruta,—all these.and many other treatises on । 


mercury and minerals being consulted, I have, 
after rejecting the drugs and medicaments 
which have become rare and difficult to pro- 
cure, put together [ in my work ] the essen- 
tial features thereof. * * * * All that 
-I have learned from my teachers and have 
been in'a position to subject to practical tests 
has been incorporated into my work forthe 
benefit of mankind.” In addition to the 
authorities cited above Nityandtha quotes 
from Chakrapémi and  RasendrachüZámaxi 
(ante liv). i 


the other at the ५ Venkatesvara Press" (Bombay), ` We have 
cothpared the readings of these two editions with the MS 
in the Library of the Sanskrit College, Calcutta. They 
„agree fairly well. i 


Rasendrachintémami will next claim our 
` attention. . We have before 
us the printed copy, edited by 
_ Umesa Chandra Sena Gupta, 
late librarian, Sanskrit College, Calcutta, in 
which the «text has been adopted, as the 
editor informs us in the preface, after ‘colla- 
tion of 3 or 4 MSS. We have caréfully gone 
over this edition and compared its readings 
with those of a MS. procured from Benares 
and another from the Runbír Library, Kásmír. 
All these agree in the main, but there happen 
to be certain omissions and additions, which. 
form an interesting chapter in the. history of 
. interpolations in the literature of this: descrip- 
tion. To begin with: there:is a dispute over 
its very authorship. Some MSS. ascribe it . 
to Dhundkukangtha, disciple of Kálanátha 
others to Bámachandra. After the custom- 
‘ary salutation there occur two couplets in 
the Calcutta edition, which are not met with 
in the Benares and Kásmír exemplars. In 
these the author is made to justify his vazson 
@ etre for undertaking his task in these words 
' * [shall give publicity only to such processes. 


Rasendrachintá- 
mami. 


as I have been able to verify by my own ex- 
periments.” Such protestations have already 
been noticed more than once.* In another 
place we have: “ Those mercurial operations 
alone have found a place in my book, which 
I have been able to put to tests. “Those who 
teach without. being able to perform experi- 
ments labour in vain.” This last couplet is 
quite out of place as it hangs like a tail to a 
. long extract from Basirnava and is in fact 
`. conspicuous by its absence in the Benares and 
.' Kásmír MSS. ^ For the second time we 
find calomel designated as Rasakarptira (lit. 
: camphor of mercury; vide voli, p. 250). 
This preparation no doubt occurs in the older 


4 


* Such pretentions put forth. on behalf of the author, 
“especially in the first person singular, lead one to suspect that 
they are later interpolations. In the Arabian alchemy Geber’ 
is often made to declare to the same effect: e. g.- '* J'ai 
expérimenté moiméme tout ce que je rapporte. ”—Berthelot, 
“ La Chimie au moyen Age,” t, 1. p. 338. The well known 
egpistic couplet in Susruta, Ch. i, अहं हि धन्वसरिरादिटेवो 
is generally regarded as an interpolation. 


T The extract commences with a भावा सवेभूताना . i 
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works, e. g. -Basárzava; but it is described 
there as the white “ash” of mercury :(sveta- 
bhasma). .The recipé for calomel as given 
in the Calcutta edition, however, is quite 
different from that in the Benares and Kásmír 
MSS. and it is altogether wanting in one of . 
the MSS. in the Calcutta Sanskrit College 
Library. We are therefore not without sus- 
picion that it has been foisted into the origi- 
nal composition. The author refers to Rasár- 
nava, Nágárjuna, Govinda, Nityanatha, Šid- 
dha Lakshmisvara, Trivikramabhatta:. and 
Chakrapini. There is a lengthy colophon 
but no direct information can be derived from 
it as to the age of the author. 


.Hasasára: lt is a comprehensive but 
purely chemical work dealing with 18 opera- 
tions on mercury ; various chemical processes 
are incidentally described, a good many of 
which, however, overlap each other. There 
does not seem to be any justification for coin- 
ing a multiplicity of technical jargons to 
connote each of: these But prolixity was 
never regarded in the light of a vice by the 
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alchemical writers of the middle ages either 
in India or in Europe. The contents of 
Basasára ‘often remind. us of a poem on 
alchemy by George Ripley, canon of Brid- 
lington in Yorkshire. (b. about 1460), of 
which Rodwell says :— 

* But we cannot point toa new fact which he 
elucidated, . He divided all chemical operations 
into twelve processes—calcination, dissolution, 
separation, conjunction, putrefaction, congelation, : 
cibation, sublimation, fermentation, exaltation, 


multiplication and projection. Several MS, copies _ . 
of his poem exist in the British Museum, bound up -` 
with copies of the works of Roger Bacon and - ° 


- earlier writers. Here is a specimen of his rugged : 
rhymes :— ; 


The first chapter shall be of natural Calcination ; 

The second of Dyssolution, secret and phylo- - 
sophycall 

The third of our elementall Separation; 

The fourth of Conjunction matrimoniall 

The fyfth of Putrefaction then followe shall: 

Of Congelation Albyficative shall be the Sixt, 
| Then of Cybation, the seaventh shall follow 
next," * 


* Vide “ Birth of Chemistry.” 
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The author, Govindáchárya, as a devout 
Hindu, begins with his adoration of Siva and 
Vishnu and tells us at the outset that his 
treatise is a compilation and epitome based 
upon standard works on the subject and the 
contributions of the adepts. We haye every 
reason to be thankful to him for the many 
hints he throws on the sources of his infor- 
mation. Of surpassing interest is his decla- 
ration that for a knowledge of certain pro- 
cesses he is ‘indebted to the Buddhists of 
Tibet.* This must be: taken to mean that 
the cultivation of alchemy had become neg- 
lected and almost forgotten in .India proper 
and the earnest searchers: for this lore had to 
repair during the time of our author to Tibet. 
Confirmatory evidence to this effect is equally 


© एवं Star विजागनि भोटरेशनिवासिन; 1 d 


Towards the close of his work the author again acknowledges 
his obligation to the Buddhists 


TERA तथा जाला रसमारः wal मया । : 


We have ip our possession five transcripts of: the MSS, 
of Rasasára procured from the Libraries of Kásmir, Tanjore, 
Ulwar, Madras and the Temple of the Goddess Kili, at 
Ramná, near Dacca, Bengal 


"furnished: in the colophon to Rasahrrdaya. 
(trans. p. 12). During the decadence of 
‘Buddhism and the corresponding ascendancy 
iof .Brahminism in Bengal, say about the 
1th. to 13th centuries A. D., this branch of 
‘science also found a safe retreat in the land 
‘of the Kirdtas as we have already seen. 
Burnell, under the influence of his precon- 
ceived notion, namely that Indian alchemy 
owed its origin to the Arabs, very naively 
remarks: “ By Bauddhas he (the author) 
probably means the Muhammedans (cf. the. 
vernacular Malaydlam use of the word), 
though studies of this nature were much pur- 
sued by the later Buddhists.” * 


Some idea of the date of Rasasíra may 
be formed from the fact that there is mention 
of opium in it. But our author was evidently 
quite in the dark as to its origin; for, says 
he: “ There are 4 different kinds of poisonous 





* Catalogue of the Tanjore Palace MSS. pt. 1, p, 70, 
Burnell draws his conclusions from the reference to Buddhists 
in the colophon ; but we have«quoted above another passage: 
in which distinct mention is made of the Buddhists of Tibet. 
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sea-fish, and it is from their foam that 4 diff- 
erent kinds of opium are derived, namely; 
white, red, black and yellow; while others. 
maintain that it is derived from the :foam of 
the snake and it 1s very properly used for 
chemical operations," * e. g. —killing and 
fixation of mercury. From the context 
it is, however, doubtful if the narcotic drug 
is really alluded to here. But independently 
of the use of this term we may safely place 
this work in the 13th century A. D. 


9 समुद्रे चेव जायन्ते विषमव्यासतुबिधाः | 
तेभ्यः फेनं समुत्पन्नम्‌ अहिफेनो विषं स चतुर्विधं। 
कॅचिइदनि सर्पायां eb स्याद्हिफेमक | 
यथा--धारणं श्वेतवर्णं च रक्तवर्ण च जारकं । 
सारण पौतवर्ख च कषवं च भारखं | 
विषविदुत्तमं Qd युज्यते रसकर्सखि । 

The Sanskrit word for opium, ‘‘ahiphena,” lit., foam of 
the snake, is of modern date. It is generally held that this 
word has been Sanskritised from the Arabic “ aphiyün," 

These indentical distichs also occur in the commentary on 
Sámgadhara by Adhamalla with the additional line, qat 
(araa) चौरविशेष', namely, it is the milky juice of poppy’; 
proving that during the time of the latter its real origin was 


known, at the same time its supposed origin was not dis- 
believed. f 
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Sérmgadhara-samgraha—a : compilation by 
Sérngadhara : its peculiarity is that it is based 
upon the Ayurvedas (Charaka, etc.) on the 
one hand and the Tantric chemical treatises 
on the other. In the chapter on the purifi- 
cation and incineration of metals, 7 of these 
are recognised, but strange to say there does 
not occur any mention of.zinc. Later on, 
g metals are named including two alloys, 
brass and bell-metal, after-the 9 planets, the 
significance of which will be discussed in the 
proper place.: 


“The date of Siragadhara can be ascer- 
tained with accuracy, as besides this medical 
compendium he is the author of the Pad- 
dhati, a voluminous miscellaney, containing, 
with other matters, a poetical anthology. 
The author dates his work in samvat 1420 
or A.D. 1363. The name of the author’s 
father is Dámodara and that of the grand- 
father Rághavadeva. The latter ws highly 
considered by Rájá Hammíra, the Chauhan.* 


« After the sack of Chitor by Alla-ud-din in A. D. 1३०३, 
Mewar was occupied by the garrisons of Delhi. -Hammíra 


bei _ 
There is a big commentary on this work by 
Adhamalla, whose ancestors settled in the 
city founded by Hammira.* 


Rasendrasérasamgraha: The author, 
Gopélakrishma, begins by admitting that his 
treatise is a mere compilation based upon 
many Tantras, though he mentions by name 
only two, namely, Basamafijari and Chan- 
driká, Special stress is laid on the therapeu- 





recovered his ancestral throne and during his prosperous 
rule of sixty-four years (1301-1365) and that of his succes 
sors arts and literature found liberal patrons (vide Tod's 
“ Annals of Rájastan.") The court of Hammíra attracted 
another distinguished physician named Saugata Simha as 
we gather from the colophon to a rioted recipé, 


एषा सौगतसिंहनामभिषजा लोके प्रकाशीक्षता 
इसौराय ya * * संभोजभाण qu 


* Kdhamalla gives an account of his family. His Grand- 
father was one Chakrapási, not to be confounded with the 
celebrated medical author of Bengal (Vol i, Intro. liv) 
and he himself was attached to the court of a ruler named, 
Jaitrasimha, whose capital Héstfkéntapurt was situated on 
the river Charmaavatí, We reproduce in the next page 
the tèxt which ‘is somewhat cqrrupt from the copy preserved 
in the Library of the Sanskrit College, Benares 
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tic efficacy. of mineral- preparations. * Like 
 Rasendrachintámazi it assigns ‘a minor place 
to the ancient Ayurvedic method of treat- 
ment by kasháyayoga, 1. e., by herbs and 
simples; as far as the knowledge of chemi- 
cal processes goes, it must be held inferior 
to the former. Numerous medicinal recipés 





खौवास्तव्यकुलप्रकाशमण्यो ये पूर्वजा विध ताः 

xig e 5. o s 

तदन्वये fa बहुना प्रसिद्धयीचक्रपाणिः qusc. (a) 

2 ? * फ्रि * 2 * 

सख gagara तनूजो भावसिं इति सूपतिमान्धः i 

. क के è v ù 9 

ques दीर्घमतिः www) mag! 9 91 

तेन # अ dient '?) (विन्यस्ते) METAR: | 
'हालोकान्तपुरौ qu प्रणिता काशौव farad- 
ala यच सरःसरिइख्वरा चर्याखतौ unu | 
Wet हद्दतवासुटेवचरचदत्ास्सञः BIT: 
ख्यातो घर्सइवालि hafa ग्रौजैचसिंहः परभुः ॥ 
aat wget योमानां च प्रकाशिनौ । 
क्रियते agaaa संझितायाः प्रदोपिका ॥ 


* For a description of some of these vide “ Journal des 


Savants.” April 1898, 


agree. word for word with those in Rasendra- 
chintámazi, which only proves that both have 
‘drawn on a common stock. There is no 
question of the one borrowing from the other, 
as internal evidence proves that both belong 
to the same period. Abhayánanda Gupta in 
the preface to his edition says :—‘‘ There is a 
tradition to the effect that Gopála Kavibhú- 
shana of Dakshina Banga is the compiler of 
this book ; but this can scarcely be accepted 
as he lived not long ago.” Again. “Its com- 
mentator, Rámasena Kavindramami (author 
of Arthabodhikt) was court physician to 
Nawéb Jaffer Ali Khan of Bengal (Mir Jaffer) 
some 200 years ago.” Rámasena himself 
quotes from 3 commentaries of this book ; 
hence it was recognised as of some degree 
of importance at that time and must have 
been composed long before. This work is 
very popular in Bengal and is a vade mecum 
of the local Kavirija 


Rasendrakalpadruma is another work of 
this period. It deals” chiefly with mineral 


preparations, and is à mere compilation from 


" 
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Rasérmava, Rasamangala, Ratndkara, Rasé-. 
mrita and Rasaratnasamuchchaya; the nu- 
merous citations with which it is replete are 
of some use in correcting many doubtful read. 
. ings in these latter. Our MS. is incomplete, 
the first few couplets and the sequel being 
lost; for the opening lines of the work see 
-. Aufrecht's Catalogue of the Bodleian Library; 
MSS., pt. 1., p. 321. 


Dháturatnamálá: This epitome is devot- 

ed exclusively to short processes of killing’ 

metals and minerals. Six metals are recog-. 

nised at the outset, namely, gold, silver, cop- 

per, lead, tin and iron as in the ancient works; 

but strange to say later on £harpara, * which 

is the mineral calamine, is taken as synony- 

mous with jasada or zinc. We have before 

us a MS. procured from Benares. It is full 

of corrupt readings. The copy noticed in 

the Bodleian Library Catalogue seems to be 
more correct. From the colophon in the 

.latter we learn that the author is one, Deva- 
\datta of Gujarfta, but in the Benares exemplar 


_ # Vol. i, p. 158. 
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-fhis portion has been coolly tampered with, so 
that this poor compilation may be palmed. 
off as am integral part of a Samhitá of 
the Asviníkumáras, the divine physicians, and 
thus entitled to the respect due to revelation.. 

~ This work cannot, be placed earlier than in the 
14th century. Here we have a serious side- 


light into the historv of literary forgeries. 


x CHAPTER IV, 
MODERN PERIOD. 
1500—1600 A. D. 


We have now artived at what may be 
"termed the modern period in Hindu chemis- 
uy and materia medica. The characteristic 
of this period is that over and above opium, 
we have some other foreign drugs incorpo- 
rated into the materia medica. By the 
beginning of the 16th century A. D. the 
Portuguese had fairly established themselves 
. at Goa and some other parts of India,* and 
as a result of intercourse with them, that 
dreadful scourge—the venereal disease—had 
made its appearance.. Sanskrit medical 
treatises from the Charaka and Susruta down- 
wards and ending with Sárigadhara are silent 
about this malady though they give fairly 





_* The political influence of the Portuguese as early as 
1533 A. D. is evident from the fact that Sultan Bahadur, 
king of Gujaráta, entered into a treaty with them and through 
their assistance raised a force of 6,000 Abyssinians—'' Mem. 
wirs of Humayun ". 
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accurate descriptions of diseases of the geni- 
tal organs ( उपदंश ). But syphilis had now 
to be reckoned with and a new name had to- 
be coined for it. Accordingly we find Rasa- 
pradipa, one of the standard works of this. 
period given to Tantric method of treatment, 
prescribing calomel and chobchinz (China 
root, Smilax China, Linn.) for what is now 
termed for the first time Phirangaroga or the 
disease of the Portuguese. According to 
Flückiger and Hanbury “the use of this 
drug as a remedy for syphilis was made. 
known to the Portuguese at Goa by Chinese 
traders about A. D, 1535.” Thus from an 
independent source we can arrive at the 
approximate date. of Rasapradipa. This 
work also gives us a detailed process for the 
preparation of mineral acids by distillation 
which is here termed samkhadrévaka (lit. 
a solvent for conch shells) and is described 
as “ endowed with the property of dissolving 
metals.” It is thus evident that the use of 
mineral acids as a solvent for metals was 
unknown in India befere this time.* A very 


x Vide Note on mineral acids, vol. i, p. 185. 
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noteworthy’ circumstance in connection with 
this is that the Bhávaprakása, which is pos- 
terior to Rasapradípa, is silent about sam- 
khadrávaka, which had come to be prescribed 
by this time as a favorite remedy for indiges- 
tion and derangement of liver and spleen; 
the solvents being borax, treacle, etc.—(cf.. 
vol. i, p. 130). In the Bhávaprakása among 
the acids we have only the juices of acid 
fruits. This is only another instance of the 
danger one is liable to incur by drawing 
inferences front argumentum ex silentio. 


Rasakaumudf is another compilation be- 
longing to this period and as far as its con- 
tents go it is comparable to Rasapradipa in 
many respects; both opium and mineral 
acids are prescribed. From the colophon in 
the Calcutta Sanskrit College Library MS 
we gather that the author is a physician 

_ named Médhava. Curiously enough he is 
often confounded with the celebrated Mádha- 
‘ ¥akara, the author of the Nidánasamgraha 
who preceded the former by some 8 org 
~ hundred years 
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The next work which should now claim 
“our attention is the well known Bhévapra- 
kása of .Bhivamisra. It is a voluminous 
‘compilation in which the Ayurvedic method 
of treatment has been mainly adopted and 
às such ample citations are given from the 
Charaka, Susruta, Vágbha/a, Hérita, Vrinda 
and Chakrapémi. But the Tantric remedies 
‘could not altogether be given a wide berth 
and accordingly one or two chapters have 
been devoted to mineral preparations; but 
these have been borrowed chiefly from Rasa- 
‘pradipa, Rasendrachintámasmi, ‘Sárůgadhara 
and other standard works. Bhévamisra has 
been scrupulously candid in his acknowledg- 
ments to the various authorities quoted by 
him. Phirangaroga is mentioned as also its 
treatment with the help ० calomel and chod- 
chini. The author lived-abgut the time of the 


Emperor Akbar and evidently ithat. part:of .... 
India which is now known as the United Pro- 


vinces and it is not to be wondfeed at that 
Mussulman influence is discernible in his book 

We conclude our. survey of this period 
with the notice of a remarkable productiom 
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entitled Dhátukriya or “ operations with" me-. 
tals” ; it is in the shape of a dialogue be: 
tween Siva and Parvati; in short, it pretends 
to be a part and parcel of the Rudrayámala 
Tantra.* The work cannot be placed earlier 
than in the 16th century A. D., as it contains 
reference to the country »of the Phirangas' 
and to Rima, the Arabic name for Constan-. 
tinople. For the first time we come across. 
the .very appropriate term dáhajala (lit. burn-. 
ing water) coined to denote sulphuric acid. 
The information about the metals is of a very 
meagre and poor description and it has been 
needlessly spun into an inordinate length. 
The author evidently considers it a pious. 
fraud to make such statements as follow: 
emanate from the mouth of Siva himself :— 


“By using coins made of imitation gold one: 
can carry on exchange . . . and thus enrich. 
“oneself.” 


^ 


We have in hand transcripts of two MSS,—one from. 
the Library. of the Mahéráj& of Ulwar; the other named. 
somewhat differently, Dhátumafijarí, from Benares. They. 


agree very closely. ` 
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The curious reader who is referred to the 
translations of the selected portions of the 
text given elsewhere will not fail to recollect 
similar passages in the Leyden Parchment 
where the dishonest goldsmith gives nu- 
merous recipes for “augmenting gold.” * 
Fraudulent attempts in the direction of 
palming off alloys of base metals, possessing 
bright, yellow lustre, for gold, have been 
made in all ages and in all climes (cf. 
extracts from Basfrnava, Vol. i, p. 74). 
Arkaprakása or a treatise on the prepara- 
tion of medicinal tinctures and essences. 
should also find a place here ; t its authorship 
is ascribed to Rávaza, the mythical king of 
Ceylon. The contents of the work, however, 
reveal its date. For instance, mercury,. 
treated with Samkhadrávaka, is prescribed 
as the remedy for “ Phirahgaroga" (syphilis). 





* Berthelot: “Collection des Alchimistes grecs" (trad. 

A i 

p. 287), “ La Chimie au Moyen Age," t. I, p. 31. 
T There is a Caleutta edition published by Ganesa Chandra 
Ghosha; we have compared it with a MS, procured from 


the Sanskrit College, Benares. They agree remarkably 
well. 
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Opium also is prescribed; while the term 
yasada is used to indicate zinc. As a distilling 
apparatus a tinned copper vessel is recom- 
mended. Mahommedan influence is distinctly 
discernible in-this hybrid production. The 
very title of the:book is no doubt Sanskritised 
from the Persian arrak (essence). 


It is unnecessary to proceed further. “We 
have before us the MSS. of Rasamaifijari by 
Sálinátha, of Rasaraüjana, of Gandhaka- 
kalpa (a Tantra), of Rasárzava (quite dis- 
tinct from the standard work bearing the 
same title,) of Rasaratnákara (altogether diff- 
erent from that of Nityanátha) and several 
others. As all of these repeat ad nauseam 
the processes already described, we refrain 
from examining their contents here. 


CHAPTER V. 


INDIGENOUS: ORIGIN OF INDIAN 
ALGHEMY 


The reader who has been able to follow as. 
throughout with patience will not have been 
slow, to recognise that alchemy in India has 
been developed all along on independent 
lines. Its origin and growth are interwoven 
with a phase of religious activiy—the out- 
come. of purely indigenous traits—which has 
been discussed at length in chapter 1 


The only instance in which we find some 
allusion to adepts outside the pale of Hindu, 
institutions occurs in  Rasaratnasamuch- 
chaya.** But the term Mlechchha used there 
is a generic one applied indiscriminately to the 





+ ख्रेष्छकसाधकान्‌, Vide Vol. i, Sans. texts, p. 56; a, varj- 
ant in the Poona edition has मेलुकसाधकानू, which must. be 


rejected as both the Benares and Kásmír MSS. accept the 
former 
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Sakas, the Yavanas (Greeks or Bactrians), 
the Chinas (Chinese), etc. The Hindus have 
never been shy of acknowledging their obli- 
gations to the Yavanas; Vardhamihira for 
instance exprésses his admiration for the pro- 
ficiency of the latter in. the field of astro- 
nomy and would gladly learn at their feet.* 
In the Mahábhárata again we find the ser- 
vices of the. Yavana architect, Purochana, 
requisitioned. We have not, however, come 
across a single passage, which may be con- 
strued into implying a hint to alchemists. in 
the West. That the term Mlechchha in 
B. B. S. really refers to. the Kirátas is evident 
from the colophon to Rasahvidaya. + 


Those scholars who have hitherto main- 
tained that Indian alchemy is of exotic ori- 
gin, have, we are afraid, done so on æ priors 


+ Ser हि यवगालेवु सम्यक्‌ जाखमिदं feni i 
आषिवत्तेऽपि verb किं पुनर्दैंवविष्चिजः | 
+ Sans, texts, p. 39; there the four castes ( «ggg ) are 
distinctly mentioned and the kirátas evidently included under 
theMlechchhas 


- 
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grounds. Indeedthe frame of mind which 
they have brought to bear upon this subject is 
not calculated to lead to a judicial and dis- 
passionate verdict. The fact that the Hindus 
are indebted- to the Greeks for substantial 
improvements in their astronomy is too often 
urged whenever it is necessary to support 
such a view. * There is, however; very little 
affinity in the mode of growth of alchemy: 
in India and of its congener in the West. 
The progress of magic, witchcraft and 
alchemy can be traced from the Atharva- 


+ Cf.— It was, however, Greek influence that first infused 
a real life into Indian astronomy. This occupies a much 
more important position in relation to it than has hitherto 
been supposed ; and the fact that this is so, eo ipso implies 
that Greek influence affected other branches of literature as 
well, even though we may be unable at: present directly to 
trace it elsewhere.” Weber: Hist. Sans. Lit. ed. 1892, 
p.251. In justice to Weber, however, we should quote here 
his views on the independent origin of Hindu medicine; 
namely, “the weights and measures to be used by the phy» 
sician are expressly enjoined to'be either those employed ig 
Magadha or those current in Kalinga; whence we may 
fairly presume that it was in phose eastern provinces, which 
never come into close contact With the Greeks, that medicine 
received its special cultivation. "—p. 269. 
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vedas onwards to the later Tantras according 
to the laws of evolution without any breach 
of continuity | 





One of the most favourite doctrines of wei " 
neo-Platonists was that the metals werg 
engendered in the womb of the danthiuitder,** 
the influence of the planets cording 
to Olympiodorus (5th century AY D lead . 
is begotten by Saturn, ‘ eof "+ by 
Jupiter, iron, by Mars, coppér by Venus, tin 
by Hermes, gold. by “the Sun and silver by 
the Moon. t Now, such a fascinating astro- 
logical belief was pre-eminently calculated to 
appealto the Hindu instinct, especially as 
there was a“ commercial and lively intellec- 
tual intercourse," to quote Weber’s own 
words, between Alexandria and the West 
Coast of India.  Varáhamihira's Vrthatsam- 


+ An alloy of gold and silver was known by this name. 
Later on it disappeared from the list of metals, tin being 
assigned to Jupiter, and mercury to Hermes. 


1 The influence of the astral bodies on the production of 
the metals can be traced to Proclus’ commentary on the 
Timzus,—Berthelot : “ Les origines de l'Alchimie :" p. 49; 
alsa Coll. des. Alch. Grecs. trad. p. 100 
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hitá, if anything, is a repertory of astrologi- 
cal notions. In vain.do we look even there 
for any such chance and solitary reference.* 
The alchemical literature of India is equally 
silent about it: True it is there are two 
metals which are often designated as the sun 
and the moon respectively, namely copper 





& Chapter xvi of this work treats of "' countries, people 
and things belonging to the domain of each planet," Among 
sundry other things '* the Sun is the lord of gold and fire." 
Thousand and one articles are said to be presided over by 
the Moon, Mars, Mercury, Jupiter, Saturn, Venus, Réhu and 


' Ketu; but nowhere is there any «connection, between the 


planets and the metals. Vide Kern's trans., pp. 9४-70 


t The mythical origin of some metals is given in the Purá- 
nas; but no reference to the astral bodies is to be found. 
Thus silver originated from the tears of the God Siva, copper 
from the semen of the God Kártikeya, lead from the semen 
of the Snake God Vésuki, iron from the different parts of the 
body of the demons called Eomilas; and gold from the . 


‘semen of the God of fire. Some vague and remote con- 


nection only can be established between this sort of nomen- 
clature fand that of the old Greco-Egyptian alchemists 
According to the latter mercury is sometimes designated as 
the semen of Hermes ; whilst in the Tantras it is the semen 
of Siva (cate). Vide “Intre. aldude de la,chimie des 


anciens," p. 11. 
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and silver. * But this has nothing to do 
with the planetary generation of these 
metals. In the imagery of the Sanskrit 
poet the crimson tint of the rising sun and 
‘the pale white lustre of the moon are com- 
parable to the colour of copper and silver 
respectively 

The old Greek writers repeatedly refer to 
the mystic relationship between the seven 
planets and the seven metals. In the Sans- 
krit literature, however, beginning with the 
Susruta and coming onwards to Rasaratna- 
samuchchaya, we invariably find. six metals 
recognised, alloys being rigorously excluded 
from the list and regarded simply as “ arti- 
ficially made,” t It is only in the Sáriga- 
dhara and other later works that we find 
seven metals enumerated ; | but this author 


* राव, Wa and other synonyms are as a rule applied to 
copper but rarely to gold. 

+ Vide Vol. i, pp. 48, 72 and 127. 
‘ $ (wm) brass being taken as the additional metal; zinc 
was evidently unknown to Sárhgadhara. 


e x 
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wat waft . . , . | 
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is guilty of a curious inconsistency, since in a 
‘subsequent part of his book he adds two more 
to the list and quietly lays down that there 
are nine metals, which derive their names 
from the nine planets.» This may be read 
"१३ a sort of vague and indistinct connection 


‘between the metals and the astral bodies. 


The Arabs who adopted many of the 
‘Greek doctrines of alchemy also represented 
the seven metals by the seven planets. In 
fact it was through the medium of the Arabs 


* “Kémsya™ (bell-metal) and “ Vrittaloha" or “ Var- 
taloha " (cf.—Vol.i, p, 114) make up the number. Réhu 
and Ketu are the two mythical planets ; they are in reality 
the ascending and descending nodes in the ecliptic, Ráhu is 
‘supposed to cause the eclipse of the sun and the moon by 
swallowing it up 

Sárügadhara stops here, but his prolix commentator, Xdha~ 
mallà supplies the deficiency by making copper stand for 
the Sun, silver for the Moon, brass for Mars, iron for 
Saturn, gold for Jupiter, tin for Venus, lead for Mer- 
-cury and bell-metal and vartaloha for Réhu and Ketu -/ 
respectively 

It will also be noticed that lead is here represented by Mer- 
cury; butin the Hindu alchemy mercury always stands as 
the visible manifestation of Fs God Siva, it being generated 

from his semen, hence the name हरवोज given to it, 


and the Jews that a knowledge of the Greek 
sciences including alchemy filtered to the 
European nations during the middle ages.* 
We have already seen that Rájputína had 
been overrun and even occupied for a brief 
period by the Mussulman conquerors shortly 
before the time of Séragadhara and it is 
reasonable to suppose that he had gleaned 
some astrological notions from that quarter. 
We now advert for a moment to the main 
question of. the connection of the com- 
paratively modern and scientific phase of 
Hindu astronomy with the science of Alex- 
andria. Although it is admitted by all 
those who are entitled to speak with autho- 
rity on the subject that the Hindus borrowed 
from the Greeks and thus improved upon 
their older system, many points have yet to 
be cleared up. Professor Whitney who has ~ 


+.“ C'est par T'intermédiaire des écrits arabes et hébreux 
que la plupart des connaissances scientifiques des Grecs en 
mathématiques, en astronomie, en physique et en médecine, 
ont été transmises au moyen Age occidental ; les écrits Grecs 
proprement dits n'ayant guard été connus directement avant 


n a 
— 


4 
la Renaissance. La Chimie au Moyen Age," T. i, p. 229:. 


xci 


carefully studied the subject is struck with. 
the circumstance that the Sáryya and other 
Siddhántas bear resemblance to the system of 
Hipparchus rather than that in the Syntaxis." 
In other words the transmittance of astrono-. 
mical knowledge must have taken place 
before the time of Ptolemy. Now the period 
of lively intercourse is precisely that;covered 
by the age of Ptolemy and that of his followers, 
and yet the Indian astronomers seem to be 
unaware of his teachings.t 


+ Intro, to " Süryyasiddhánta ". We find from Ptolemy 
that the observations of Hipparchus extended from B. C. 162 
to B. C. 127. Ptolemy flourished at Alexandria in the second 
century A. D., under the reigns of Adrian and Marcus 
Aurelius 

This was also pointed out long ago by Colebrooke, «. ¢: 
“The whole cluster of astronomers mentioned by Brahma ° 
Gupta must be placed in the interval between the age of 
Hipparchus, and possibly that of  Ptolemy."— Essays, 
99. 411—412 

f Aryabhatta composed his treatise “ Laghváryabha£ii* 
yam," in 496 A. D., and Varéhamihira his “ Pafichasid- 
dhántiká" about 550 A. D. But these astronomers fiorrowed 
from the much older uer. entitled 'Romakasiddhánta" 
ascribed to Srísena, and P'aulisasiddhánta (vide Thibaut's 
Intro. to Pafichasiddhantiké, xxvii—xxxvi). 
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This mystery has never. been elucidated; 
Dr. Thibaut's argumerits are ingenious, but, 
we are afraid, by no means convincing. * 
Indeed in the purely mathematical sciences 
the Hindus far excelled the Greeks of the 
Alexandrian school ^ Aryabha/fa's know- 
ledge. of algebra was superior to that of 
Diophantus and as for arithmetic it is 
generally acknowledged to. be of Indian 
ongin.] 


The last word on the subject has yet to be 
said and it is doubtful if this dark recess will 
ever be illumined. In the meantime it would 
be better to hold our judgment in abeyance. 
At best we can only launch into hypotheses 


* L.c., pp. li arid liii.. ' 

T CF.—Colebrooke: “Admitting the Hindu and Alex- 
andrian authors to be nearly equally ancient, it must be 
“conceded in favour of the Indian algebraist, that he was 
more advanced in the same."—Essays, ii, 429. Again, 

in the whole science he [ Diophantus ] is very far behind the 
Hindu writers," ibid, p, 438. 


Kaye has recently questioked the priority of the claims 
of the Hindus : Vide J. A. S. B. iii [N; S.], July, 1907. 
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or indulge in dogmatic assertions. * 





* One who approaches this subject should divest himself 
of prepossessions or the "bias of patriotism” as Herbert 
Spencer puts it, A very agreeable feature in this contro- 
versy is that those who are most competent to speak with. 
authority are extremely modest, nay diffident in giving ex- 
pression to their views. Woepcke in ‘his masterly memoir 
“on the propagation of the Indian numerical symbols'" 
says :—'' La solution parfaite de ces problems ne résulterait 
que d'une connaissance tellement compléte des événements. 
et de leurs phases, qu'il faut à peu prés renoncer à jamais. 
l'obtenir. D'un autre côte, remplir les vides par des hypo- 
theses arbitraires ou precongues serait livrer l'histoire des. 
sciences eux hasards et au dogmatisme des inspirations indi- 
viduelles,” “Journal Asiatique” (1863). 


- Lassen whose modesty is only equalled by his, profound 
scholarship observes :—'"' Es ware sehr wünschenswerth, dafs. 
ein mit der gehörigen kenntnifs der Sanskritsprache aus- 
gerüsteter Kenner der Mathematik und Astronomie es 
unternthme, aus diesen vorhandenen Hilfsmitteln die 
Lücken unserer Kenntnifs auf diesem Gebiet des Indischen 
Alterthums | aüszufüllen; für jetzt müfsen wir uns darauf 
beschránken, die hauptsáchlichsten Ergebnifse der bisherigen 
Untersuchungen zusammenzustellen.” “ Indische Alterthums- 
kunde.” Vol. ii. p. 1150; ed, 1874. 


—0:-— 


CHAPTER VI. 


SOME NOTED INDIAN ALCHEMISTS 
AND THEIR WORKS. 


 Aufrecht in his notice of the MS, of Rasa- 
ratnasamuchchaya, * evidently from a mis- 
taken notion that the pursuit of chemistry 
was unknown in ancient India, goes some- 
what out of his way in asserting that the 
names of the 27 ‘alchemists, mentioned in 
the beginning of that work, t are mostly 
apocryphal. We have, however, positive 
proofs that these personages far from being 
evolved out of the imagination of the author. 
„existed in real flesh and blood and contri- 
buted not a little to the progress of chemical 
science. Thus we read in Rasaratnékara of 
“ chemical operations performed by Mamda- 
vya" and also find Batnaghosha taking part 
in a dialogue on certain processes, | Yaso- 
dhara, again, is the author of the compre- 
hensive work named Rasaprakésasudhakara 


OU Cou SE त = seh ल 


| Eng. trans, pp. 6—8. 


. hich we have noticed at some length in the 
present volume. Vyédi is a prominent name 
both as a grammarian as well as a. chemist. 
The Garudapuráza : quotes him as an autho- 
rity on gems.* Nandi, as we have already 
seen, is distinctly referred to by Somadeva as 
the inventor of the koshthf apparatus and of 
the process of sublimation. f 

There are, indeed, a great many names 
scattered throughout the mass of chemical 
and medical literature, some of which have 
been ‘handed down to posterity, sometimes 
on account of the important processes they 
invented and sometimes, again, because of 
the efficacy of the metallic preparations 
which they introduced. Thus in Basendra- 
chintámazi we come across the name of 
Siddha Lakshmísvara. The names of the 
sage Brahmajyoti, Manthénabhairava, Sva- 
chchhandabhairava and .Gahanánandanátha 
have in this manner been rescued from obli. 
vion. Most of these were Buddhist monks. 





* व्याड़िणगाद जगतां fe Wem: सिद्धो विद्ग्धहिततत्परया दयालुः | 
} Intro., lv. 
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Sivadásf-in his commentary on Chakrapáni 
quotes besides, Patafjali, Bhavyadattadeva as 
an expert on iron preparations. We give be- 
low the names of some of the authors and their 
works over and above those already noticed. 
It is scarcely possible to submit an exhaustive 


list. 


Name of the Author. 


Name of the work. 


Anandanubhava Rasadipika. 
Balabhadra (Unknown). . 
Bhojadeva Rasarajamr7ganka. 
Chandrasena Rasachandrodaya. 
Charpata Charpazasiddhànta. 
Dhanapati : Divyarasendrasara. 
Garudadattasiddha Rasaratnavali. 

. Gorakshanatha Gorakshasamhita. 
(Unknown.) Bauddhasarvasva. 
(Unknown.) Rasesvarasiddhanta. 

Harihara Rasavisvadarpana. 
Kankali Rasakankali. 
Kapal Rasarájamahodadhi. 
Kesavadeva ' Yogaratnakara. 
Mallari | Rasakautuka 
Narahari Rasayogamuktavali. 
Rámarája Rasaratnapradipa 
(Siddha) Bhüskara Rasendrabhaskara 
(Siddha) Prazanatha Rasadipa. 

Srindtha | Rasaratna. 
Trimallabhaita . Rasadarpaza. 
Vaidyaraja Rasakashayavaidyaka. 
Vandimisra ^Yogasudhànidhi. 
Vasudeva Rasasarvesvara. 


The Tantric Period 
(Continued), 


Chemistry in Rasaratnakara 


of Nagarjuna. 


[ In the rendering of Rasaratnakara of Nagar- 
jena and other Sanskrit texts we have often given 
only free translations. Such passages as are 
unnecessary repetitions or are not of sufficient 
interest to the general student of, the history of 
Chemistry have been left out ] 


CHAPTER I. 


I shall now speak of the purification of the 
important rasas* (minerals). 


What wonder is it that rajavarta digested with 
the juice of Acacia sirtsa converts silver of the 


wright of one gufija into one hundred times its 
weight of gold of the lustre of the rising sun? 1 


* Reganling rasas sce Vol. 1, p. 79. ` 
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What wonder is it that yellow sulphur, purified 
with the juice of Butea frondosa, converts silver into, 
gold when roasted thrice over the fire of cowdung 
cakes? 2 

What wonder is it that calamine ,,, ... roasted 
thrice with copper converts the latter into 
gold? « 3 | | i 


* These laconic recipes all refer to the floating mass of traditions 
current at the time of the author on the transmutation of the base 
metals into gold. As they are of a fragmentary and disjointed 
character, the meaning is not always clear. Recipe 3 also occurs 
in Rasármava; vide Vol. i, pp. 70-71. Various ingenious methods 
were resorted to for debasing gold or making an alloy, which 
would mimic the appearance of this metal. Silver, copper, lead, 
zinc and mercury were often made'into an amalgam, and the latter 
rendered compact and coloured yellow with the aid of orpiment. 
No wonder that the law-books prescribe several penalties on the 
fraudulent debasers of the precious metals. Thus according to 
Manu “ the king shall cause a goldsmith, who behaves dishonestly, 
the most nocuous of all the thorns, to be cut to pieces with razors.” 
IX, 292. 


The reader who feels interest in this subject mày consult Berthe- 
lot's " La Chimie au moyen âge,” t. 1. pp. 31 ef seg, where will 
be found several recipes for augmenting gold awrum plurimum 
facere, or for the “ fabrication of gold.” One example may be cited 
here. Take gold, copper and mercury, make an amalgam of the 
‘whole, afterwards add sulphur, orpiment, “' sandarac” (a kind of resin) 
and the bile of the vulture &c. The author of, the recipe thus 
concludes :—“ Thou wilt now discover a secret, which is sacred 
and worthy of praise” (1, c. p. 38). 
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What wonder is it that cinnabar - digested 
several times with the milk of the ewe and the 
acids* imparts to silver the lustre of gold glowing 
as saffron? 4 


Digestion [of minerals] is to be effected 
in the decoction of Dolichos uniflorus, Paspalum 
scrobiculatum, the urine of man and the acid juices 
«of [the fruit of] ratan (Calamus rotang) and after- 
wards with the addition of the alkalies (soda, borax 
&c.) The operation of roasting is to be performed 
£hrice.—Cf. the process of Rasaratnasamuch- 
-chaya (R. R. S.), Bk. ii, 67-68 in Vol. i, p. 83. ® 


.. What wonder is it that the pyrites macerated 
in the juice of Musa sapientum and in castor 
-il and clarified butter, and placed inside the 
bulb of Arum campanulatum and roasted [in a 
-closed crucible] undergoes perfect purification ? t 6 


Chapala and other minerals, being macerated 
in the juice of the lemon for 3 days, become 
purifed. Gold being smeared with the 5 earths, 
the ashes and salts |. and roasted, undergoes 
purification, 12 


* Vegetable acids are meant here. Vide Vol. i, p. 128. 

t Here extraction of copper from the pyrites 15110 doubt meant. 
Cf. R. R. S. Bk. ii, 89-90; vide Vol. i, p. 84. 

t Cf. R. R. S. Bk. x, 71, 85 ;ivide Vol. i, pp. 128-129. 
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Silver alloyed with lead and fused with ashes 
becomes purified.* 13 

1.01 it is not to.be wondered at that copper, 
melted with the alkali derived from the eartht 
and the milk of the ewe, clarified butter and 
one-sixteenth of its weight of oil, will become 
pure like the crescent of the moon. 14 

Verses 23-25: Extraction of the essence of 
valkránta : exactly the same as in रि. R S. Bk. 
ii, 71-72. Vide Vol. i, pp. 83-84. 

Verses 25-30 : Have reference to the extraction 
of copper from mákshika and tapya (varieties of 
the pyrites), They agree in all essentials with 
Rasarnava, Ch. VII, 12-13. Vide Vol. i, p. 70, 

' Verses 31-32: Extraction of zinc from cala- 
mine. Cf. R.R S, Bk, ii, 163-164. Vide Vol. i, 
p. 88. 

Verses 35-36: Exactly the same as in R, R. S. 
Bk. ii, 103-104. Vide Vol i, p. 85. 

Verse 37 : Essence of darada, 7, ¢. extraction 
of mercury from cinnabar by distillation. Cf. 
R, R. S. Bk. i, 89-90. Vide Vol. i, p. 78. 





* Refers to cupellation. Cf. Rasármava in Vol. i, p. 68, foot- 
note (1). 


t प्रथिवीसमवेन चारे may refer to natron or to saltpetre. 
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Verses ४0-51: Dissolution of gems (pearls &c.) 
by digestion in vegetable acids, e. g. sour gruel 
{impure vinegar) and the juice of certain acid 
plants. 
* * * * 


Here ends Chapter Second of Rasaratnakara 
by Nagarjuna on the killing of diamond and the 
metals, extraction of the essence of minerals and 
liquefaction of mica. 


CHAPTER III. 


I shall now explain [the process of} fixation 
of mercury. . The king of rasas (mercury), rubbed 
with the juice of lime, sal-ammoniac, the acids, the 
alkalies, the 5 salts, Piper nigrum, P. longum, the 
dried root of ginger, the juice of Moringa pter., 
the tuber of Amorphophallus campanulatus, can 
readily amalgamate itself with the 8 metals. 


* * * * 


Prajfiüparamità (perfection of wisdom) appeared 
before Nagarjuna at midnight in a dream and re- 
vealed to him the ingredients of a recipe (consist- 
ing of steel, copper, mica, pyrites, &c.) 4 


Mercury is to be rubbed with its equal weight of 
gold and then [the amalgam] further admixed with 
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sulphur, borax &c. The mixture is then to be trans- 
ferred to a crucible and its lid put on and then 
submitted to gentle roasting. By partaking of this. 
elixir (7 e. the sublimate) the devotee acquires a. 
body not liable to decay. 30-32 


I shall now describe the Garbha yantram.* 
62-65 


Recipe for Kajjali or æthiops mineral. t 84-86. 
* * * r1 


Having made salutation to all the Buddhas, 
free from the taint of sins, I shall now deliver the 
Kakshapu/a tantram | for the benéfit of suffering 
humanity. 

[ The most important part, from an historical 
point of view, is the dialogue between Nigirjuna, 
King Salivahana and Ratnaghosha, | 

| Nagarjuna, whose end (salvation) had been. 
attained, benevolent towards all living creatures, 
blessed with all favours, residing on mount Srisaila, 
before him stood Ratnaghosha with’ folded arms, 


* The same as in Rasármava. Vide Vol. i, p. 66. 

+ The process is practically the same as in Chakrapási ; vide Vol. 
i, p..58 

f There is extant a Tantra, which goes by this name, the reputed. 
author of which ig Nigirjuna 
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saying: “Be pleased to communicate to me 
knowledge on chemical operations.’’ 

Nagarjuna said :— 

Well done! well done! I am pleased with your 
devotion and shall convey to you all that--you want 
to know, namely remedies for warding off wrinkles, 
grey hair and other signs of old age. Mineral 
preparations act with equal efficacy on the metals 
as on the body (human system). * 


* * * * 


For the benefit of living beings L went through 
all manner of penances for 12 tedious years and 
worshipped the goddess Yakshini presiding over 
the Ficus religiosus. Then I heard an oracle. : 

Nagarjuna said:— 

O Goddess | if thou art propitiated, be pleased 
to communicate to me the rare knowledge of the 
fixation of mercury. | 

* + * * 

Salivahana said :— 

I have dedicated to thee, O Goddess ! treasures 
of gold and gems, now | await thy instructions. | 


* This was a favourite metaphor with the alchemists, Cf, Vol. i, 
Intro, lxxvi 
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The Goddess said :— 

Well done | well done! O wise ruler! I shall 
speak to you of chemical operations . performed 
by Mandavya.* ... — .. A disciple should 
be intelligent, devoted to work, sinless, and master 
of his passions. T 

The apparatus known as koshzhi, mouth blow- 
pipe, cow-dung, substantial wood (as fuel), a 
pair of bellows, iron plates, i *o * 
having collected all these, chemical operations 
are to be performed.] 

ई . & * * 
* Ratnaghosha said :— 

Having prepared with great care “ the powder 
of projection," which transforms a ten million times 
its weight of the base metal into gold, $ * * कॅ 

Nagarjuna said :— 

Ishall convey to you what has bcen experi- 
mented upon by Sakinda. T 
* * * * 

* A well-known alchemist; one of the 27 adepts mentioned 
in the opening lines of है, R. S. Vide Vol. i, p. 77. 

+ Cf. “ Initiation into discipleship” in Vol. i, p. tt5. 

i Cf. Rasárnava in Vol. i, pp. 64-65. 

$ कोटिवेधी wm uw iheterm qw. has technical meaning. Cf. 


Vol. i, p. 120 
4 We are unfamiliar with thig name, probably the reading is 
corrupt 
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Tests for killed mercury. , 
The first two couplets are’ almost the same as 
in Rasàármava, Cf. Vol. i, p. 74. 


- When the quicksilver, which has acquired the 
colour and the lustre of the rising sun, stands the 
‘test of fire (1. e. is not readily volatilised), then 
at is to be regarded as fixed. ` 

Here follows a list of apparatus borrowed from 
Rasendramangala.—Detailed account of most of 
these will be found in R. R. S. Bk. ix. Vide 
Vol.i, p. 67. 


न 


Chemistry in Rasahridaya 
of Bhikshu Govinda. 


Quicksilver digested with sour gruel and then 
subjected to distillation is freed from [the im- 
ypurities of] lead and tin. 1 


Much the same as above. 2 * * * * 


Description of the apparatus for purification 
of mercury by sublimation and distillation: if 
agrees almost literally with that given in R. R. S. 
Bk. ix,68. Vide Vol. ip. 121. 
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Pafala vii. 


Ingredients for making a vida for killing 
metals, Cf. Rasárzava, IX, 2-3. Vide Vol. i, p. 72. 

Preparation of mild alkali from the ashes of 
plants :— | i 


The process must be considered as a poor one, 
compared to the elaborate description in Susruta. 
Cf. Vol. i, p. 32. 

Pa£ala viii. 


Alum, blue vitriol :—all these: 
severally or collectively are favourable for im- 
parting colour to quicksilver. * | 


ऋ 5 के # 


Experts [on the properties] of metals are of 
opinion that tin gives strength, tikshza colour, lead 
unctuousness, copper all these qualities (to mer- 
cuty. | 

Couplets (in p. 29, Sans. texts): The purport 
seems to be that when mercury is rubbed with cer- 
tain sulphides, ८. g. orpiment, pyrites &c., and sub- 





* The text is not very intelligible. The other ingredients men- 
tioned are tikshna and kanta, these being varieties of iron; but 
iron will pot amalgamate with mercury. Tikshsa may also mean a 

= of saline earth. Theold alchemists racked their brains in 

sing ingenious processes for robbing mercury of its fluidity and 
imparting to it various colours. Cf. Rasármava, IX, 2-3, XI, 
197-198. Vide Vol. i, p. 74 and also “The Hindu method of 
manufacturing calomel."—Jbid. p. 250. 
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limed, it assumes the colour of lac or Coccinella 
insect (a, poetical and figurative way of expression 
for red. colour) in the shape.of the red crystalline 
sulphide. | 
Pagala ix. 

Vaikranta, künta, sasyaka, makshika, vimala, 
adri, darada, rasaka:—these are the 8 rasase- 
and their essences are well suited for chemical 
operations, - 

Sulphur, gairika, kshiti, khechara (mica), 
afijana, ` kankushfha:—these are the uparasas.. 
Cf. Vol; i, p. 89. 

. Gold and silver are the 205/e metals. 

. Copper, brass, tikshsa and kanta (varieties of 
iron) are the. essential or substantial metals ; ad 
and tin emit fctid odours, Cf. Vol i, p. 113, 
foctnote (1). 

The six salts are:—Sauvarchala, saindhava, 
chülika (sal-ammoniac), sàmudra, romaka and 
vida, The alkalies are :—Sarjikàkshàra, yavakshara 
and borax. (Vide Vol. i, Index of subjects.) 


Pazala xi. | 
A cupel made of boneash (goat’s) and lined 
internally with borax &c. 


* Ct. Vol. itpp. 79-81. 
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Colophon giving an account of the author:— . 

Madanaratha, King of Kirüta, teacher of 
mercurial lore, in whom the Goddess of the science 
of mercury and minerals (Chemistry), the source 
of all good, has taken her abode for the benefit 
of mankind, who can restore to the disfigured 
patient, afflicted with leprosy, the healthy come- 
diness and lustre of youth : 


Bhikshu Govinda, well versed in chemical 
operations and loaded with honours by the King 
of Kirata, composed this tantra entitled “ Rasahri- 
daya,” l 

This tantra is written by Govinda, the grandson 
of Maisgalavishmu and son of Sumanovishzu :— 
May Tathagata pronounce his blessings. 





Chemistry in Kakachandesvari- 
mata Tantra. 
Pa/ala i. 
The first patala gives the origin (mythical) of 
the tantra. 
७ Patala ii. 


Kákachasdesvari said :— 
* *  * Please, give a brief account of the 
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Chemistry of the metals, the killing of mercury and 
minerals and the fusion of the gems, 3 4 

Sri Bhairava said :— 


* +  * Mercury rubbed with the ingredi- 
ents of the vida (see Vol. i, p. 72) and roasted 
in a closed crucible, is killed instantly. That mer- 
cury now acquires the power of converting a base 
metal into 1,000 times its weight of go'd. 13-16 

Copper, treated with the above preparation of 
mercury and rubbed with the acids, alkalies and 
the milky juice of Calotropis gig., and roasted in a. 
crucible, turns into gold, 18-20 | 

Earth for making crucibles. 21-22 Cf. Vol. i, 
pp. 67-68. 

Transmutation of iron into gold :—process not 
clear, 25-32 | 

Pafala iii. 
Liquefaction of mica :— 
Thin plates of mica are to be smeared with the 


3 alkalies and borax and strongly heated in a 
crucible, The whole mass fuses. * * * 29 30 





* Refractory silicates are treated similarly at the present day with 
the “fusion mixture 
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Chemistry in Rasendrachudamani 
of Somadeva. 


Sans. texts, p. 51. 
Tests for killed iron (rouge). 


As R. R S. has borrowed these from the pre- 
-sent work, it is unnecessary to repeat them here. 
Vide Vol. i, pp. 118-119. 


Sans. texts," pp. 52-53. 


Take lead of the weight of 30 palas and: rub 
3t with the milky juice of Calotropis gig. and calcine 
it till its weight is reduced toa karsha : this resi- 
due, even if jt be calcined a thousand times, will 
not undergo further decay (ie diminution in 
weight. Metallurgists call this residue derived 
from lead:Chapala.* 


Tin also similarly. treated will yield a cha- 
pala, which, on merely being touched with the 
"hand, kills (fixes) mercury. This mercury is re- 
commended for metallurgical and not for chemical. 
purposes. | 


* Possibly it refers to lead derived from argentiferous galena, 
The Jead, being cupelled off in the shape of litharge, will leave a 
button of silver, which will not undergo oxidation. 
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Sans. texts, pp. 53-54. 


[A somewhat complex process described, which 
is not very clear. We shall try to give the purport 
thereof, The quantitative measurements are of 
particular interest. | 


1 pala of tin should be taken and rubbed with 
10 nishkas of mercury and made into a cake with 
the addition of zinc;* it is then to be digested 
with the decoction of certain herbs and plants and 
warm vinegar and once more rubbed with इ pala 
of blue vitriol T and the juice of Abrus precato- 
rius. The mass is then to be divided into small 
pills; these should then be put into a crucible with 
the lid on and the fire to.be urged by means of 
bellows. The essence is then to be taken out of 
the crucible. This essence of the weight of ro 
Sinas is then to be enclosed in a mixture of ashes 
and salts and roasted. This essence of the weight of 
2 nishkas is then to be fused with 80 times its weight 
of lead * में में, This (essence) is also termed 


chapala, Cf. ^ the gold-like alloy" in Vol, i, 
PP: 74-75 





* रसकस्य we. 
t पलाईश£ wa. 
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. Sans, texts, p. 55. 

When quicksilver has teen deprived of its 
physical properties (lustre, fluidity &c.) it is known 
as nash/apish/a, Cf. Vol. i, p. 74. 

Somadeva will now give a brief account of the 
apparatuses, after having consulted numerous 
chemical tantras. (Here follows the description, 
which has been reproduced verbatim in R. R. S. 
Vide Vol. i, pp. 121 e£ seg.) 

l * * * * 


Ürddhvapátana apparatus as described by, 
Nandin. Cf. Vol. i, pp. 124-25 

Kosh//i apparatus as described by Nandin, Cf 
Vol. i, p. 69 





Chemistry In Rasaprakasa- 
sudhakara of Yasodhara. 
Sans. texts, b. 97. 

Preparation of karpürarasa (lit. camphor of 
mercury, i.e. calomel): practically the same pro- 
cess as given in Vol. i, pp. 250-51, 

[Note. Calomel is prescribed here only as an 
aphrodisiac and a specific for leprosy but not as a. 
remedy for syphilis.] 
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Sans. texts, pp 5961. 
Rasaka (calamine):.the author of R. R. S. has 
evidently borrowed his description of this mineral 
from the present work. Cf. Vol. i, p. 87. 


Extraction of zinc from calamine : 

[The process agrees almost word for word 
with what is given in R. R. S. The essence poss- 
essing the lustre of lead runs out of the cruci- 
ble.*] 

Sans. texts, pp. 61.62. 

Saurüsh/ri or tuvari (alum-earth) almost identi- 
eal with R. R: S. Cf. Vol. i, p. 91. 

* ** The essence extracted from the alums 
4e. oil of vitriol) is to be used for operations 
with metals and not as medicine. 


Sans. texts, pp. 62-65. 


[Descriptions of various kinds of pits for 
‘calcining and roasting purposes are given; as also 
their dimensions with the number of cowdung- 
cakes to be used as fuel &c. Cf, the typical roast- 
ing pit in Vol. i, p. 727.] 

* * * 

Here ends Chapter X of Rasaprakasasudhakara 

by Yasodhara, son of Padmanabha, ` 


teeta --- — > — 


* [n R. R. S. we have "the essénce possessing the lustre of tin 
: 2 
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Sans. teats, pp. 65-66. 

Hemakria or process for the fabrication 
of gold : “I shall now speak of some curiosities of . 
metals, partly from my own experience and partly 
from the classics on the subject, Calamine, cinnabar, 
copper pyrites and realgar are to be rubbed with 
the milky juice of Euphorbia neriifolia for 7 days 
together and then to be digested another 3 days. 
Melted copper or silver or lead. being alloyed with 
the aforesaid mixture, acquires the power of con- 
verting 100 times its weight of base metal into 
| gold.» Cf. aste, p, 2. 





Chemistry in Rasachintamani Of 
Madanantadeva. - 
Sans. texts, p. 68. i 
Svetabhasma: Cf, ante p. 16 and also Vol. i, 
pp. 250-51. | 
Sans. texts, pp. 69-70, 
Two processes for the fabrication of gold ;— 
much the same as already quoted from Yasodhara, 
Process for the fabrication of silver :— 
Take 1 part of bell-metal, 2 parts of silver, 4 
parts vf steel (P) æ œ these to be fused with 


* naĝi? and सहखवेधी are technical terms ; for the meaning 
of वैच vide Vol i, p. 120, 
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tin and borax ;—by this process will be made silver 
which will pass current for commercial purposes, 


Sans. texts, p. 71. 


Extraction of zinc from calamine :— 

The process is much the same as given above 
(p. 17), with this difference that, whereas Yaso- 
dhara hits off the completion of reduction when the 
flame issuing from the pot ceases to be blue, the 
present author directs that the pot is to be taken 
out of the furnace as soon as white-fumes begin to 
appear, The crucible. is then to be held in an 
inclined position so that the lead-like essence of 
calamine drops on the ground. l 


Chemistry in Rasakalpa (Rudra~ 
l . yamala Tantra.) © 
Bowing to Siva, the lord of mercury, and also 
the feet of Chazdikā, I write this Rasakalpa, the: 
depository of mercurial lore, | 
CHAPTER 1. 
Tests for killed mercury :— 
' Killed mercury is that which is devoid of, 
‘metallic) lustre, not so ponderous, white,* des- 





* The author previously | refers to the red, black, white and even 
yellow ash (calx) of mercury; itis not clear why he should here 
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troyer of metals, divested of fluidity and .non-vola- 


tile when stirred over a fire. 40 Cf. tests in 
Rasárzava in Vol. i, p. 74; as also in Rasaratnakara, 
ante, p. 9. 


Purified mercury should be preserved in the 
hollow of a tooth or gem or bambod. 42 


CHAPTER II. 


Gold, silver, copper, tin, lead and iron—these 
are the 6 metals ; vartaloha, &c., (Vol. i, p. 134) 
áre simply alloys. 1 

Honest readers! I beseech you with folded 
arms to favour my book with your merciful 
glance. 

The mahirasas are 8 in number; e.g. mer- 
cury, cinnabar, sasyaka, rasaka, &c. ... ... ... the 
rasas are mica, green vitriol and rajavarta, 
&c. ... .. eee sulphur, orpiment and realgar, &c. 
are the uparasas as regarded by learned teachers.. 
Cf. Vol. i, pp. 79 and 89. : 

There .are 4 kinds of sulphur:—white, black, 
yellow and red, Cf. Vol, i, p. 9o, | 

k * 


* * 





restrict himself to the white variety only. Chloride or sulphide 
of mercury, when treated with a metal and heated, bills (उ. e. parts 
with its chlorine or sulphur to) the latter and in that sense it is 
a destroyer of metals SÈT. i 
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The saurásh/ris (alums) ‘are of various ‘kinds; 
the kàsisas (vitriols) are of 3 kinds,—namely, 
kásisa proper, pushpa kásisa and hiraküsisa.* Cf. 
Vl. i, p. 91. | , 

- Gainka is ‘stated ‘to be of 2 varieties,—the one 
of golden ‘hue, the other. red; Kankushz/a and ' 
otlier rasas are also described by certain teachers ; 
but these, however, are not referred to here, as we 
are treading in the footsteps of sages of old.t 

. Sans, texts, pp. 75-8. 

For the purification of mercury this process 
is recommended by Svachchhandabhairava and 
Govinda. | 

Chülikalavaza (Sal-ammoniac), sulphur and the 
ash of’ ginger, &c., digested one hundred times 
with cow's urine, ss. «. ... make a vida for killing 
gold. Cf, Vol. i, p. 72. : 


This process for killing [metals] was revealed 
by Siva and has been transmitted by successive 
schools of adepts. 





* Hírákasa is the name by which green vitriol is known through- 
out India; Royle "sa oses that this word is derived from the Pe-e 
sian hura green, an s. késisa, (Antig. Hindu Med.) There is no 
necessity for looking upon hírákasa as a hybrid term, seeingthat if 
Occurs in the present work in which Mahommedan influence is ` 
nowhere traceable. 


f Evidently Charaka and Susruta, who mention only a les come 
monly o:curríng minerals. Vide Vol. i, pp. 29 and 44. 


Q.1566105 
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Extraction of the essence of copper pyrites,. 
Cf, Vol. i, pp. 70 and 84 

Extraction of zinc from calamine :— 

The process is practically the same as given in 
R. R. S. Cf. Vol. i, pp. 87 88 

I have performed the [aforesaid] experiments 
with my own hànds and have seen them with my 
own eyes, They are not recorded from mere 
hearsay or from. the dictation of a teacher. These 
are being promulgated for the benefit of mankind. 





Chemistry In Rasarajalakshmi of _ 
Vishnudeva. | 
Sans, texts, pp. 79-82. 


Give ‘an account of the common rasas and 
uparasas,* Cf. Vol. i, p. 79 





Chemistry in Rasanakshatramalika 
of Mathanasimha, physician 
to the King of Malwa, ` 
There are several prescriptions given in which 
, ‘mineral preparations play a conspicuous part. We 
. have quoted only two; in the first, among other 
ingredients opium occurs; in the second, the 
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Svachchhandabhairavarasa, probably named after 
the celebrated alchemist, we have the calces of tin, 
गली and mercury along with other drugs. 





‘Chemistry.in Rasaratnakara of 
Nityanatha. 
^ Sans, texts, pp. 84-86. 


Test for killed mercury :— 

When the substance, being heated over a fire of 
‘paddy husks, does not further decrease in weight, 
it should be considered as reduced to a calx, 


Purified mercury should be stored in the hollow 
of a tooth or horn or bamboo. | 

Directions ‘for making factitious cinnabar (Ma- 
karadhvaja). Cf. Vol. i, p. 132 (footnote). 





Chemistry in Dhaturatnamala. 
In the beginning the author after salutation 
says: “I shall speak of silver, gold, copper, lead, 
tin and iron .as also of calamine, mica, pearls, 
coral, orpiment, realgar, the pyrites, mercury and 
diamond,—in fact, the properties of all the metals 
-and minerals and the mode of their incineration,” 
Killing of silver. Cf, Vol. i, p. 10]. . 
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Chemistry In Rasapradipa. 
Description for preparing mineral acids by dis- 

tillation :—“ Sankhadrivarasa or liquid for dis- 
solving conchshells,—practically the same as given 
under “mineral acids" in Vol. i, p. 186. The last 
line says: “ Cowrie-shells and metals dropped. 
into the liquid are at once dissolved.” 

-Preparation of calomel and treatment of “ phiran-. 
garoga" (syphilis) with its application. Cf, Vol. i. 
p. 252. 





Chemistry in Dhatukrlya or Dha- 
tumanjari(Rudrayamala tantra.) 


Sans, texts, pp. 98 et seg. 


Tin, iron .and copper are to be classed among the- 
superior metals. 

In general a metal being alloyed with silver is. 
improved in quality, Sattvaja metal (/. e, an. alloy 
of tin and copper, vide below couplet 15) is of 
middle quality. 12-14 

Synonyms of the different metals. 39-49 
"Synonyms of zinc: Jasatva, Yasadiyaka, ` 
rüpyabhíátà (lil. brother to silver), charmaka, 
kharpara, rasaka, &c. 50-51 





+ Yasada is the name commonly, given to the metal extracted 
from calamine. Wide Vol. i, p. 156. 
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Pittala is an alloy of copper and zinc. 63 
Kamsyaka is an alloy of tin and copper. 65 


Zinc being amalgamated with mercury gives rise 
to rasaka. 68 l 

[N.B.—Rasaka and kharpara are the names gen- 
erally applied to the mineral calamine (vide Vol. i, 
p. 158), but here they stand for the metal (zinc) or 
its amalgam.] 


Lead being killed with the aid of gentle heat 
gives rise to minium (red lead), 69 


Copper in combination with the “ burning water”: 
gives rise to tuttha (green vitriol), —Thus manifold 
operations are performed with the aid of mantras: 
and apparatus: all these belong to the province: 
of Chemistry, 70-71 E 

Synonyms of haritala (orpiment) : Orpiment is a 
consumer of mercury and also a clipper of its. 
wings 


Synonyms of realgar, cinnabar, mica, &c. 81-89. 


Synonyms of pearls, coral, tortoise-shell, conch- 








* Thesulphide of arsenic on being rubbed with mercury and' 
gently heated converts the latter itself into the. sulphide. The- 
mercury is thereby 2illed and fixed, i. e. deprived of its volatility 
(clipped of its wings—the Hindu alchemist's favourite figure). 
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shell, tusk of elephants, the tail of the peacock 
90-108 

Localities for different metals, 113-121 

[ The information is very commonplace.) 


Localities for copper specified: ‘Nepal, Kama- 
rüpa (the eastern portion of Assam), Bangala,t the 
country of the Mlechchhas, Rima and the country 
‘of the Phirangas, &c. 143-145 

Localities for zinc : Kamboja, Rima, Balkh, &c. 
146 

Metals in combination with mercury and sulphur 
‘become fit for administration as medicine. 153 

* * `+ * 

Process of roasting a substance in a stout glass- 
vessel using goat-and-cow-dung-cakes and husks 
of paddy grains as fuel. 9-0 

One part of gold and four parts of zinc are to 
ibe melted together and the alloy roasted in a closed 
‘crucible . . . the process repeated with the 
-addition of alkalies. . . . gold of a reddish 
yellow colour will thus be generated. 11-17. 


* All'these have been placed under the category of (होन 


¢ 

inferior dhátu. Though the term dhátu generally means वे 
metal, it is often applied to a mineral; here, however, it covers 
~a much wider field 


t This isthe name given to Bengal in many Tantras. 
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A process for making factitious. cinnabar by 
pouring mercury into its own weight of molten 
sulphur and then adding three-fourths its weight 
of orpiment . . . .. The mass to be rubbed 
in a mortar and subjected to sublimation. 23-30 


By using the axgmented* gold as a means of 
exchange one can amass wealth, 52 

Tin is to be melted aud one-hundredth part its 
weight of mercury to be amalgamated with it. 
This [fraudulent substitute for] silver can be 
used for purposes of exchange, and one can thus 
amass wealth. 85-86 


Pure gold is to be alloved with one hundred 
times its weight of copper and this [ imitation ] 
gold will resemble native gold. 88 ai 


Lead and copper being alloyed together will give 
rise to gold. 97-98 


Colophon: Here ends the Chapter on the ex- 
tolling of gold in Rudra-yamala 


ar 


* Cf, footnote, p. 2, 
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Chemistry in Suvarnatantra 
or Svarnatantra. 

The origin of the tantra isexplained in the open- 
ing lines, Parasurima having given away his 
worldly possessions ‘to Kasyapa is rendered des- 
titute, and thus has to invoke the aid of the God. 
Siva for his very maintenance. 

Siva said: Listen! I shall now reveal to you. 
the most wonderful mysteries of Svarnatantra. 1-10- 


A kind of oil is exuded from the bulbous root 
of a. plant; all ar.und it within a radius of ten 
cubits oily water is exuded and. a venomous snake: 
lives under it. If you want to test the propertics 
of the bulb, you should thrust a needle into it, 
and the needle at once dissolves. Having procured 
this bulb, rub it with mercury in a mortar and add 
the oil and subject the mixture to heat in a crucible. 
The mercury is at once killed and acquires the 
property of converting one hundred thousand times 
its own weight of the. base metal into gold.* 14-18 


Pure orpiment is to be rubbed with this oil for 
20 days, and the former is killed thereby and loses 
its volatility... The 8 metals in the molten state 
being treated with this prepared orpiment acquire 


# wd भवेत्‌. 
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the power of transmutation. When the above 
oil is thrown into molten copper, it is turned into 
gold of beautiful lustre, - Tin and bell-metal simi- 
larly treated are turned into silver. and copper, 
iron, brass and silver into gold. 19-24 

Sunkhadravaka (aqua regia, see ante p. 24) 
is spoken of as an universal solvent . . . . 
. + This solvent with mercury is to be placed 
in a glazed crucible and subjected to heat; the 
mercury, thus ki//ed, can convert the 8 metals: into 
gold. By partaking of this mercury one becomes 
immortal; even his urine and feces can convert 
copper into gold.* 1-10 





—————————— —— 


* This sort of belief was prevalent also at the time of the com- 
position cf Rasirnava. 


* =} K 
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‘Knowledge of Gems. 


A few words on gems may not be considered 
beyond the scope of the present work especially 
as the subject has already drawn the attention 
of some European scholars.* We shall, however, 
limit ourselves, as far as possible, purely to the 
physical and chemical properties of the precious 
stones. 


. It has already. been seen that among the 64 
branches . of arts and sciences recognised in the 
ancient * Kamasitra’ of Vatsyayana occur the fol- 
lowing:—(a) the testing (of the genuineness or 
otherwise] of gold and the gems; (4) knowledge 
of the colouring of gems, as also of mines and 
quarries.t Varahamihira (d. 587 A. D.) in his 
* Vrihat Samhita” also conveys much useful infor- 
mation on this subject, but as he in his turn refers 





* Garbe in his" [ndischen Mineralien" (Leipzig, 1882) gives the 
text and the translation of Ch. xiii of Narahari’s ५ Réjanighantu ". 
this work, however, is comparatively modern. Much useful 
information on the subject with bibliographical references 
will be found in Professor Yogesa Chandra Ray's treatise in Ben- 
gali entitled “ Ratnaparíkshá." | 


Vide Vol. i, p. 191. 
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to experts who preceded him,* it may safely be 
concluded that long before this time it. received 
adequate attention. © 


~ 


The Garudapurana, under the’ heading of 
; Ratnaparikshà (examination of the gems) de- 
votes several chapters to a detailed and fairly 
exhaustive description of the gems. This Purina 
like so many of its class discusses on a variety of 
topics, mundane and spiritual ; in short, it may be 
looked upon as a sort of multum in parvo. 


From. time immemorial the gems have. been 
valued in India not only for purely decorative and 
ornamental purposes, but also as agents for ward- 
ing off perils and the maligaant influences of the 
planets and for securing luck’ and longevity. 
Hence it is that particular attention is paid to the 
testing of gems, as their virtue increases in pro- 
portion as they are faultless and flawless, $. 


The typical characters which were most relied 
‘upon for differentiating one species of a gem from 
another were (t) the relative weight, (2) hardness, 
(3) lustre, transparency: and’ colour, (4). fusibility, 
especially when heated in combination with the 
alkalies, It will be noticed that even the lapidaries 





? yarerd: wg. 
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and the mineralogists of the present day have to 
depend largely upon these properties in the classi- 
hcation of the stones. We shall now proceed 
to say'a few words under each of the above charac- 
ters following in the main the authority of Garuda- 
purina. 

1. RELATIVE WEIGHT. We have purposely used 
these terms as contradistinguished from “ specific 
gravity" : as the latter connotes peculiar associa 
tions. The principle of Archemedes being evi- 
-dently unknown among the Hindus, the measure- 
ment of volume could only be roughly approximate. 
To cite some illustrations. A stone may be of the 
same species as, and equal in volume to, a padma- 
_ raga (oriental ruby), but will differ in weight from 
the latter.* 

Empirical and arbitrary scales of weight were 
adopted ‘as standards. A ruby occupying the 
volume of a guñja (aġrus precatorius) may be 
equal in weight to 10, 7 and 3 guñjas respectively. 
A ruby of the volume of a srigülakola (a kind of 
jujube) should weigh 12, 8 and 7 gufjas res- 
pectively. Again, a ruby of the volume of an 
āmalakī (phyllanthus emblica) should weigh 30, 20 


ee seen en 


e JARA च तुल्यजातेबॉ वा TAN wae qur: | 
Garuda. 
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and 16 màshàs respectively.* In each case the gem 
which is of greater weight is superior in quality 
and the value thereof is enhanced in proportion. ` 


In the case of precious metals; however, adultera- 
tion was detected by an ihgenious device, which 
may be regarded as a near approach to the princi- 
ple of Archemedes, Suppose it is intended to 
test the purity of a specimen of gold. All that 
one has to do-is to draw a wire of this gold and 
another of the standard gold through the self-same 
orifice [of corundum]. As these wires are of equal 





* We give below the standard weights as current at the time of 
Varahamihira. 
8 White mustards .. = I tandula (a grainof paddy) . 


4 Tandulas o = I gunja (abrus precatorius) 
5 Gunjas | e. = ,1 Misha l 

, 16 Máshás «e. = I Karsha or suvarza or tolaka 
4 Karshas © .. = 1 pala 


The standard of weight has always varied in different times in 
different parts' of India. 10 gunjas weigh about 18 grains, The 
seeds often vary in size. 

t Garuda lays special.stress on the high specific gravity (—4*0) 
of a genuine ruby. aye fasnfaferg, again qaa सणोनां ques. 
| While high specific gravity js indicative of the excellence of the 
gems in general, in the case of diamond it is just thé reverse. 
गुरुता सख्व्‌रबागां गौरवाधायकारखम्‌। ञे तत्‌ वैपरोत्येम सूरयः परिचचते॥ 
It is not easy to account for this qualifying clause, seeing that 
diamond has a sp. gr. of 3°5. ; 


3 
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diameters, equal lengths will have equal weights, 
provided the sample is pure,* 

2. HARDNESS, There are many stones which in 
external appearance resemble a ruby; the spurious 
substitute may easily be detected by its difference 
in softness (low degree of hardness), and low 
specific gravity: again in case of suspicion the 
gem is to be rubbed on a whetstone ; if it simply 
gains in’ lustre but does not lose in weight (by 
abrasion), the specimen is to be regarded as genuine 
(test of a ruby). t Diamond and corundum alone 
will scratch ruby and sapphire. Skilful lapidaries 
often make imitation diamonds of zircon, ruby, 
cat’s-eye, rock-crystal and glass ; hence they are to 
be tested by calling in the aid of learned experts. 
All the gems occurring in this world as also the 
metals will be scratched by a diamond, ‘but the 
latter will not be similarly affected by. the former. 
A diamond alone will scratch a diamond. 





* एकच्छिट्रे समाकृटे TASS दयोयेदा | 
धालो; सत्र मानसमं freee भवेत्तदा ॥ Sukraniti. 

+ This is true in a qualified sense only. After the diamend 
corundum is the hardest of all known minerals. 

+ The ruby and the sapphire are only varieties of corundum. 
"Varíha classes corundum as a species of ruby, the former being 
dotted over with black and white patches and feeble in lustre [1. e. 
the non-transparent or coarse kind]. It is scarcely necessary to 
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To the above tests Rajanighantu adds another, 

namely, when a diamond is struck with an iran 
hammer, it 1s not broken to pieces * 





point out that the very word * corundum" is derived from the 
Hindi Aurand, a corrupt form of the Sanskrit &uruvinda. The 
statement “corundum will scratch ruby and sapphire" is not 
strictly accurate. There are degrees of hardness among the differ- 
ént varieties of corundum, the blue sapphire standing first in this 
respect. - : 

We give here the original texts of which we have given above . 
almost a literal translation, 


“apid मृदुता Bye विजातिलिड खलु सालेजन्यम्‌ ।” 
“प्रणश्यति wee: शिलायां परिघर्षयेत्‌ 1 
Be योःवयसशोभावान्‌ परिमाडं न gafa ! 


स मेयः nanfa Sarre fase |” 
“ad वा कुरुविन्दं वा fea कैनचित्‌ | 


न शक्यं लेखन qu पग्मरागेद्रनीलयो: n 

* The reading of the text is very corrupt. Garbe gives as many 
as 12 variants ; that adopted by him seems to be on the whole re- 
liable as also his rendering : “ Wenn er mit anderen steinen oder 
eisernen Hammern geschlagen nicht zerspringt.” On account of 
its‘ brittleness a diamond will readily be shivered into splinters 
under the blow of a hammer. "The following extract from Bauer 
and Spencer's "Precious stones" (pp. 129-130) may prove of 
interest.— . 

“The hardness of diamond has often been confused with its 
frangibility or brittleness. It has been supposed, especially in 
ancient and medizval times that hammer and anvil may be shat- 
tered but not the diamond which lies between. This statement was. 
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3. LsTRE, TRANSPARENCY, COLOUR and other 
optical properties, Difference in lustre (खेइप्रमेद) 
is often regarded as a diagnostic feature ‘of the- 
gems, According to Varihs gems of superior quali- 
ties should possess cool (lit. waxy) lustre, be limpid 
and emit rich rays. Classification according to 
colour is often enjoined. For instance, a diamond 
‘may be perfectly colourless, or it may be yellow, 





This statement was made by Pliny, the great naturalist 
ef ancient days, who was killed in 79 A.D. at the first 
historie eruption of Vesuvius. He proceeded to say 
further that the fragmentation of a diamond may be effected 
by subjecting it to a preliminary immersion in the warm blood 
of a goat, but that even under these cireumstances the hammer 
and anvil will also be broken | According to Albertus Magnus 
(1205-1280) the blood is more efficacions if the goat has 
previously drunk wine or eaten parsely. 

“Such being the views then held respecting the unbreakable 
and indestructible character of the diamond, it is easy to 
understand why the Greek word adamas, signifying uncon- 
querable, should have been applied to this stone, although its 
application to the diamond is singularly inapropriate and 
inaccurate when its extreme fran gibility is considered, Many 
a doubtful stone has been submitted to the test of the hammer, 
with the belief that the blow would be resisted only if the stone 
were a. genuine diamond. Probably many beautiful stones 
havo been sacrificed to this old belief. Asa matter of fact, 
diamond is easily fractured, a very moderate blow from a 
hammer aufficing for the pu ;its perfect cleavage places. 
it among the most brittle at dinaik” : 
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black, red’ or copper-tinted.* Stones which are 
translucent, opaque and of dull colour are inferior 
in quality. In the case of diamond special-stress is 
laid on its displaying the colours.of the rainbow 
[due to its thigh dispersive power]. Some gems 
have only one shade of colour (एकच्छाय), others 
again two ( fre). T 

The changes in colour which the ruby and the 
sapphire undergo under the influence of heat had 
evidently been carefully observed. This test is to 
be applied with extreme caution as in case the pro- 





M 


* vm did सितं शैसैष (Varíha); आतासं (Garuda). 

Yellow diamonds are unknown in India at the present day at any 
rate. "India can claim for its own all the finely coloured stones 
of blue, green and red, not however, yellow diamonds, which come 
mainly from South Africa.” (Bauer and Spencer). Crystals of black 
diamond should not be confounded with the black carbonado. 

+ Probably refers to dichroism. As has already been polnted 
out the red ruby and the blue sapphire are only varieties of coren 
dum, which often occur in well-developed crystals belonging te the 
rhombohedral division of the hexagondl system, “ The dichroism 
of the ruby affords a means whereby it may be distinguished with 
certainty fromi other red stones, such as spinel and-the differefit 
varieties of garnet, which crystallise in the cubic systern, and thus 
being singly refracting can show no dichroism,” (Bauer and Spen- 
cer). “The dichroism of the sapphires of Siam is specially well 
marked." —Jbid. 
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per degree of temperature ( अध्रिमापा) is exceeded, 
the stone may be materially injured.* 


4. FUSIBILITY (LIQUEFACTION). It was well. 
known that ali the gems with the exception of 
diamond would undergo liquefaction when strongly 
heated with a mixture of the two alkaline car- 
bonates [now familiar in the Laboratory as the 
“fusion mixture"]. The liquid principle of gems 
wat दुति was a favourite remedy with the 
Hindu Tatro-Chemists (Cf. Vol i, p 103). As 
most of the precious stones belong to, the 
corundum arid the spinel group, they easily yield 
to treatment with sodium and potassium carbo- 
nates; |n the case of the pearls it is recommended 
that they should be enclosed inside lemons and 
placed in a mass of paddy grains jfor the sake 
of the warmth]. 


—— oe 





— 
— —— —— 





e यावन्तं चंक्रमेदयमि पस्मरामीपयो गतः (१) ! 
इन्ट्यौलमविक्षक्तात्‌ क्रमेत सुमहत्तरस्‌ ॥ 
तथापि न परीक्षा गुणागासेमिइ्य | 
मणिरग्नौ समाधेयः कथञ्चिदपि कडन | 
अग्रिसा्रा(5)परिधाने ezan दूषितः | 
dirata भवेद्भर्तुः कुः कारयितुत्तथा Garuda. 

Cf. “ The red ruby, at a high temperatute, is coldurless : on cool- 
ing it first becomes green, after which it gradually assumes its 
original ‘fine red colour.” (Bauer and Spencer). “ The blue colour 
of the sapphire disappears on heating.” —/bid. 
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GENERAL AND CONCLUDING REMARKS. 

The crystalline character of the minerals is refer- 
red to in oneortwo places. All the old writers agree 
in describing the diamond as having 6 angles. 8 faces 
and 12 edges * The octahedral form of ‘he crys- 
tal is common in the diamond occurring in the 
neighbourhood of Panna in Bundel Khand. Rā- 
janighas/u further adds that the stone is often 
endowed with numerous faces and edges.] Accord- 
ingto Rasaratnasamuchchaya the female diamond 
is flattened and rounded, whilst the neuter is 
rounded and obtuse-angled { Yaikrinta is also 


Á—— ——— 7: —— -- PERI ei नल 


* ale: afa घाराग्र evi media Garuda. 

- "In most cubes of diamond, however, each edge is replaced 
by two faces, ... ... ... the twenty-four faces thus derived would, if 
produced or enlarged " sufficiently, give rise to the form known as 
the four-faced cube, or tetrakis-hexahedron. (Bauer and Spencer). 

' $ The rendering of the description of diamond in R. R. S. (vide 
Vol. i, p. 100) is based upon a. misreading The correct reading 
is that adopted by the Poona edition, namely,srera वाष्टफलक Tea 
^a diamond has 8 faces and 6 angles." The author evidently 
uses WH and फलक in the same sense; there cannot be any con- 
fusion here, as distinct mention is made of the 6 angles. Asa rule 
अख and कोण are used synonymously. Thus in, Varíha aq 
is described as qgfe ; the commentator Bhafzotpala explains it 
aafiaga फटकोणमियये: | “Rounded ” (बुल) ; Cf. Bauer 
and Spencer. “The faces of diamond crystals differ from 
those of most other crystallised minerals, in that they are, asa 
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(probably a mineral of the spinel group. vide Vol. i, 
p. 83) described as having 8 faces and 6 angles. 

itis sometimes asserted that the phosphoree- 
cence of diamond was first observed in 1663 - A, D, 
` by the celebrated Robert Boyle. Bhojs (llth cen- 
tury A.D.) however, mentions this property.s 
Faults in precious stones due to isolated grains of 
minute gravels 6७, embedded in the mass [now 
technically called "'enelosures"], are also referred 
tot 

Jt may be noted here that what is generally 
known as the Indiat or Tavernier’s rule for de- 
termining the value of diamond can be traced back 
to a remote date, Sukraniti speaks of it as the 
"rule of squares,"[ while Varaha, himself a great 
rule, much curved and rounded instead of being perfectly plane 
as is usually the 0888. p. 119. “Obtuse-angled” (कुस्छकोथाग्र) 
in the crystallographic terminology should be rendered as “with 


corners truncated off.” 
* अन्धकार च दौपपते ( phosphoresces in the dark). 


T कलुषा मन्दद्यतयी लेखाकौर्या: सवातवः war । 
दुर्विद्धा न mitm: सभकंराय्रेति मचिदोषा: Baríha. 
Here सधातवः and संभदरा! no doubt refer of the minute 
pebbles ( gravels ) enclosed in the body of the stones. 
‡ वथा गुरुतरं बज' aa e ania: ४ e. if a diamond weighing 
1 rats be worth x, one of the weight of 4 ratis will be worth 
2xx 
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mathematician, gives practically the same rule, 
though somewhat on an elaborate scale, * 


- It would be unfair to conpare the progress made 
by.the Hindus in this branch. of knowledge in the 
6th century A.D. and perhaps earlier with that of . 
the present. day. Reference to the crystalline forms. 

of diamond.cai be found in the writings of Keppler, 

Steno and. Robert Boyle in the seventeenth century. 

Scientific crystallography originated with Romé 
de l'isle and the abbé Haüy at the end of the 

eighteenth century. The various physical and 
chemical properties of the minerals culled here bé- 

speak congiderable powers of keen obsetvation.t 


* fanned qui मवतसालेस्त fin | 
तुलिवख हे wq ei frfa चेतत्‌ ॥ 
qne per^ विभागपत्षांगपोरशांधास । 
भावाद qefin शतिकः साइसिकर्यति | ` 

' ive, if a'diamond weighing 20 tandulas (p. 33 ax) ऐक . 
worth 2 lacs (2,00,000), one weighing § tandulas will be worth oaly 
(52 x 4 = 100 part of 2 lacs or 2,000. 


t Concerning Batnaparikshé cf. also “ Les Lapidaires Indiens” 
by M. Finot in the ५ Bibliotheque de l'Eccle dea Hautes Etudes.” 


— 
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NOTE ON THE METHOD OF PREPARING 
CAUSTIC ALKALI. 


In the first Volume of our History the detailed 
description of ‘preparing caustic alkali from the 
` ashes of plants has been quoted at length from the 
Susruta and we referred to it “as a proof of the 
high degree of perfection in scientific pharmacy 
achieved by the Hindus at an early age"« M, 
Berthelot has no less been struck with the origina- 
lity of this process; indeed, he goes so far as to 
suggest that this portion in the Susruta is evi- 
dently modern and in fact a later add ion derived 
from contact with the European chemists.t 

The process of rendering mild alkali caustic by 
the addition of lime is to be found also in Chakra- 
pani (c. 1050 A. D.) and Vagbhata, who must have 
preceded the former by several centuries, and it is 
well known that both these authors are deeply 
indebted to the Susruta. There is not thus the 
remotest chance of inspiration from the European 
chemists, 


+ Vide Vol. i} Intro, c. 
T Journal des Savants, Jan, 1908, p. 12. 
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We have evidence from quite an unexpected 

aud independent source that the cauterization of 
bad. wounds by means of Caustic alkali was an 
established custom in ancient India, Thus we read: 
in “The Questions of king Milinda” :— 
: “And when the inflammation had gone down, 
and the wound had become sweet, suppose he were 
then to cut into it with a lancet. and burn it with 
‘caustic. And when he had cauterized it, suppose 
he were to prescribe an alkaline wash. . . . 
Now tell me, O king! would it be out of cruelty 
that the surgeon . . . . thus cut with the 
lancet and cauterized with the stick of caustic.” * 


ee 


* “Sacred Books of the East,” Vol. XXXV, p. 168. 
Although Milinda has been identified with the Bactrian 
‘Greek king Menander (c. 140—110 B. C.), it is: not to be 
supposed that any Greék influence can be traced in it. In 
this ethical romance, .king Milinda. and the Buddhist 
Bhikshu Nágasena have been put forward simply “as men 
of straw ' to quote Rhys Davids. The work in reality con- 
veys the teachings of the older Buddhists (Hínayánists) with 
athe background of Sémkhya and Vedénta metaphysics. 
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The Tantrists, the Rosicrucians and 
the seekers after truth. 


The East has not been always East and the 
West, West. Modern Europe is materialistic, but 
she has not disdained in the past to “ plunge in 
thought.” This reminds us of the truth of the 
poets words: “one touch of nature makes the 

_ whole world kin." Ancient Greece had her orphic 
mysteries. They were developed into a religious 

and ethical system by Pythagoras. In the schools 
of Alexandria the neo-Pythagoreans and the neo- 
Platonists further added to it the Vedantic doctrine 
of a world-soul. 

t With the dissolution of the neo-Platonic schocl in the 
sixth century, Greek philosophy disappears, itistrue,asa — 
distinct phenomenon from the theatre of history, but it con- 
tinues to exist in combination with foreign elements in the 
service of a new form of culture in the Science of the Middle: 
Ages and of modern times, " (Zeller). 

‘Says Waite :— 


* The traditions of the neo-Platonic philosophy, with its ela- 
borate theurgical system, were to some extent perpetuated! 
through the whole period of the Middle Ages, for besides 
the orthodox theology of the great Latin Church and amidst 
the clamour of scholastic philosophy, we find the secret theo- 
sophy of the magician, the Kabbalist, and the alchemical 
adept borrowing, directly or indirectly, from this prolific 


HINDU CHEMISTRY 45 


fountain ofiexalted mysticism. The traces of its influence 
are discoverable in Augustine, in Albertus Magnus, in 8t. 
Thomas, the angel of the schools, and in other shining lights 
of. western Christendom, while the metaphysical principles of 
Johannes Scotus Erigena, even so early as the close of the 
ninth century, were an actual revival of this philosophy." 


History repeats itself. In India the Yoga doc- 
trines of Patafijali paved the way for the origin 
of Tantric mysticism and it associated itself with 
magic and alchemy. Some twelve centuries later, 
this phase in the stage of human progress found 
exponents in the soil of Europe. As Waite 
. $ays— | 

'u In an age of progress, of doubt, and of great intellectual 
activity, it is singular to remark the ‘almost ‘invariable pre- 
valence of mysticism in one or other of its manifold phases, 
and the close of the sixteenth century beheld spreading over 
the whole of Germany and passing thence into Denmark, 
France, England and Italy, a mighty school of mysticism in 
the great multtude cf magicians, alchemists, &c., who 
directly or indirectly were followers of the renowned Para- 
celsus, 





i +“ History of the Rosicrucians," p. 27. Regarding the sect 
of the Cabalists see also Lecky's “ Rationalism in Europe." 
Vol, i, p. 42. ed., 1900 
+ See also Kopp's " Die Alchemie in alt. u. neu Zeit," ii 
pp..1—146, on the ^^ Bekanntschaft’ mit Geheimnissen der 
Magle, Theosophie, Alchemie u.:A.” 
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Even the lower strata of society in England 
did not escape the contagion. Sir William Temple 
observes: “I have had several servants far. gone 
in divinity, others in poetry, have known in the 
familles of some friends, a keeper deep in the 
Kosicrucian mysteries 

There are those who sneer at the attempts 6f 
the alchemists to convert the bascr metals into 
gold and are at the pains to insinuate that the 
motives of the adepts were sordid, It may be 
that there have been here and theré men—vulgar 
charlatans—who have pursued the art merely from 
worldly considerations, The high priests of al- 
chemy, however have in every age and clime been 
honest seekers after truth. Had there been no 
desire implanted in the human breast to pry into 
the hidden and occult mysteries of nature there 
would have been no science. Whence come we 
and whither are we destined to go ? What is this 
substance made up of, and what are its ultimate 
constituents, and what. will its combination with 
this or that lead to? These are queries, the solu- 
tion of which or rather the very attempts to solve 
‘which mark the birth of philosophy. Pataiijali 
and Nagarjuna in India and Paracelsus in Europe 
stand forth as the prominent representatives of 


HINDU CHEMISTRY ; 47:55 


this spirit of inquiry. They have been dreamers, 
mystics and naturalists all combined in one. Such», `. 
geniuses have always chafed at the restraints and 
limitations imposed on frail man and hence their 
fervid yearnings to pecp into regions beyond the 
ken of our gross senses, As Emerson puts it :— 

“The privilege of this class is an acressto the secrets 
and structure of nature, by some higher method than by 
experience. In common parlance, what one man is said to 
learn by experience, a man of extraordinary sagacity is said, 
without experience, to divine."* 

Plotinus heaved a sigh at the soul with its infi- 
nite possibilities being caged in a frail and cor- 
ruptible body. The pursuit of alchemy by the 
esoteric Téntrist is: easily explained. To him it 
was only a means toanend. “ It (mercury) is alone 
that can make the body undecaying and im- 
mortal." We find echoes of the same sentiment 
in the authoritative literature of the Rosicrucians. 

Says Waite :— 

“Among the concourse of inquirers, and the clamour of 


supposed and pretended discoverers, there rose gradually 
mto deserved prominence an advanced school of illuminati, 





“Swedenborg ; or, the mystic.” 
+ Vide “History of Hindu Chemistry," Vol, i, Intro 
lxxvii and xcv—xcvi 
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who, employing the terminology of the turda philosophorum, 
under the pretence of alchemical pursuits appear to have 
concealed a more exalted aim... . . The student is 
‘directed by these writers from the pursuit of material gold to 
the discovery of incorruptible and purely spiritual treasures. 
. . Physical transmutation, the one and supreme end of 
the practical alchemist, sinks into complete. insignificance ; 
nevertheless, it is performed by the adept and is a landmark 
in his sublime progress." Lc. p. 32 

The sage and seer of Hoenheim had his wrest- 
lings.. Should he pursue knowledge for its own ' 
sake or for what it bringeth ? His évil genius holds 
out the bait thus :— i 

“ Know not for khowing's sake 

But to become a star to men for ever ; | l 
Know for the gain it gets, the praise it brings, 
The wonder it inspires, the love it breeds, "# 

The spiritual at last triumphs over the base in 
man, Paracelsus has his revelation, and he bursts 
forth :—- | 

_ “Truth is within ourselves: it takes no rise. 
From outward things, whate'er you may beliéve, 
There 1s an inmost centre in us all 

‘Where truth abides in fulness : and around 
Wall upon wall, the gross flesh hems it in, 
The perfect clear perception—which is truth 





* Browning's " Paracelsus.” 
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In the above delineation the poet has done no 
more than bare justice to the inward longings of 
an ideal alchemist, who is only an honest seeker 
after truth. The spiritual and thought-world has 
always transgressed all barriers of time and space. 
Kanāda, Patafijali and Nagarjuna of India and 
Heraclitus, Empedocles and Plato and the rest— 
they all form a holy fraternity ; aye, these prophets 
and oracles of the intellect belong to a “lofty and 
sequestered class,” “the bigh-priesthood of the 
pure reason, the 7yismegist:, the expounders of the 
principles of thought from age to age, When at 
long intervals we turn over their abstruse pages, 
wonderful seems, the calm and grand air of these 
few, these great spiritual lords, who have walked 
in the world,—these of the old religion, —dwelling 
in a worship which makes the sanctities of Chris- 
tianity look parvenues and popular; for 'persua- 
sion is in soul, but necessity is in intellect.” "* 





+ Emerson ; on “Intellect,” — 


00 a 
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The metals and thelr loss in welght 
after calcination. 


Very vague, ideas prevailed among the Hindu 
philosophers on the constitutions of n metal and its 
fate afler calcination. We are reminded of the 
diversity of opinion in Europe before the time of La- 
voisier. A metal like every material substance was 
supposed to be formed of one or more of the five 
bhütas; in fact the earthy or saline element was 
taken to be predominant in it,* and hence it lent itself 
so readily to calcination. t It should be noted here 
that by *bhüta" was understood not so much an 
element in the modern connotation of the term as 
certain qualities of individual substances. Even 
mercury was regarded as composed of the five 
bhütas. $' When a metal was submitted to calcina- 
tion some of its component bhütas escaped, leaving 
£he earthy or saline portion behind ; hence the ash 
(calx) must weigh less than the original metal itself. 


* घार्थिवा: सुवरुरजतमणिह्ठुक्ञामग:शिलामृतकपालादसः । Ch. 1., 24. 
Again in Ch, XLVI (हर) 345 et seq. the metals are in- 
cluded among the saline ingredients. 

`+ C£ “For some maintain that gold is solid light, or, at 
least that the. chief jngredient is light, which is rendered. solid 
by mixture with some particles of earth. Were st mere earth 
at might be calcined by fire strongly urged."— Vol. 1. p. 9. 


} wequeea: सूतसिछत्वेव सदाशिवः.। इति cay’! 
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There is, however, no direct reference to be met. 
with anywhere as regards the quantitative aspect of 
the question so clearly established by Lavoisier. 


The proportion of loss which a metal undergoes 
on ignition was made the basis for determining its 
purity and we find in the law-books an arbitrary 
scale fixed. Thus: according to Yajfiavalkya,"gold is 
unaffected by fire, while one hundred parts by 
weight of silver, tin and copper lose (lit. undergo 
decay to the extent of ) two, eight and fifteen 
parts respectively. * "This is to be taken as refer- 
ring not to the roasting (killing) of a metal but 
simply as allowance made to goldsmiths and other 
artisans for loss incurred in the shape of dross &c. 
when it is melted in a crucible. - 


That copper, lead, tin and other base metals. 
(हौनघातव:) when repeatedly calcined are completely 
reduced to their calces was well known as will be 
seen throughout the body of.the texts. The passage 
from Rasendra-chüdámazi (p. 14) deserves some 
notice. Lead ofthe weight of 30 palas is to be: 
calcined till its weight is reduced to a karsha (—1 
pala), Even ifit be calcined now one thousand 
times, it will not undergo further reduction in weight. 
Our author evidently had his experience of lead 
derived from argentiferous galena,which would leave- 





Uf cwgtqauedtu faust र्ते शते | 
wet चपुणि सौस च तासे पंच्धदशायसि d 
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a residue in the shape of a “button’’ of silver after 
the lead had been cupelled off. * 


m M M MM MÀ Br n CL me टक I — À—— शीण 


* Similar confusion prevailed in Europe up till the end of 
the 17th century. The following extract from Robert Bóyle's 
“Concerning the Unsuccessfulness of Experiments” will make 
the point clear. 

“Having. upon occasion, had the curiosity not long since 
tn visit «ome mines of lead and other metals, I find that there 
is a great difference, and discernible even to the eye, betwixt 
the several ores ; for instance, of lead, some of which I can -> 
show you so like steel, and so unlike common lead-ore, that the 
workmen upon that account are pleased to call it steel-ore. 
which being of more difficult fusion than ordinary, they are 
wont to mix jt with other ore, which they call firm-ore, to faci- 
litate the melting of it. And I likewise took notice of an ore, 
which for its aptness to vitrify, and serve the potters to glaze 
their carthen vessels, the miners call pottern-ore, and sell it 
(at least where I saw it digged up) dearer than other ore, from 
which it differs both visibly enough,and as the workmen affirm 
in: divers other (and those less obvious) qualities ; and yet all 
these ores, after fusion, do pass indiscriminately under the 
name and notion of lead. In which therefore it is rio wonder, 
that severer inquiries find a great deal of disparity. I remem- 
ber I did notlong since cause some lead-ore to betried, which 
being the most promising that ever | saw, made me suppose 
it might contain some considerable- quantity of silver : but 
though it proved so rich in lead,’ as to yield after the rate of 
seventy pound to the hundred, yet one of-the most expert 
artists in Europe could not extract one grain of‘ silver ‘out of 
it; whereas the-lead of very.many mines, being skilfully ex- 
amined, will leave behind it, upon the test, a proportion of pure 
silver, And though this-quantity of silver be- not considerable 
enough to.make such.mines as yield it pass for silver mmes 
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SARNOFF AAPA 


Antimony. 


Although there is no direct recognition of anti- 
mony as a distinct metal, some sort of allusion to it 
asa variety of lead is not wanting. The reason 
why antimony was often confounded with lead is 
that at first sight stibnite may be mistaken for 
galena. ‘The mineral sauviráfijana or niláfijana was 
thus indiscriminately applied both to the sulphides 
of antimony and of lead (cf. vol. 1., pp. 93-95 ) 
That nilifijana contained a new metal was often 
suspected though its nature was not properly under- 
stood. Thus in Rasendra-chüdámari we have “niléii- 
jana, mined with tikshza (cast iron) and heated 
several times yields a superior kind of lead, which 
is readily fusible and is of mild black colour.^* 


(or, as we are wont to call them mines-royal) because thesilver 
will not quit the cost of extracting it ; yet such mines though 
they pass but for lead mines with the metalist, may appear to 
be mixt mines to the naturalist, who may meet with divers ex-. 
periments, wherein the little silver that is in them, may make 
their lead operate differently from that of those ores, which are 
wholly destitute of silver."—Exdition of 1772, p. 323- 


x ide Sans. texts, p. 52. The identical distich occurs also- 
in R, R. S. Cf. vol. 1. p. 119. Cf. also “But to detain you no 
longer on this subject, give me only leave to strengthen the 
paradox | have proposed, by the authority of that great and can- 
did chymist Basilius Valentinus, who speaking of antimony, 
after he hath told us, that there are severa! kinds of it, and 
especially two ; the one more mercurial and of a golden property, 
wi.nessed by the shining streaks or béams it abounds with; the 
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The preparation known as 
Svarnasindura or makaradhvala. 


As the "law of definite proportion" was un- 
known to the ancients, tedious processes were 
resorted to for the complete conversion of mercury 
into its sulphide. “Makaradhvaja” even at the 
present day isa favourite remedy with the Hindu 
physicians of the Ayurvedic school.* Let us follow . 
the recipe as given in Rasendra-chintámari : “when 
quicksilver is killed with an equal weight of 
purified sulphur, it becomes hundred times more 
ellicacious ; when it is killed with twice its weight 
of sulphur it cures leprosy ; when it is killed with 
thrice its weight of surphur it cures mental 
langour; when it is killed with four times its 
weight of sulphur it removes grey hair and 
wrinkles ; when it is killed with five times its 








other more full of sulphur, but destitute of the golden nature 
that enriches the former ; adds, that there is such a different 
goodness betwixt the several sorts of antimony, as there is be- 
twixt the several sorts of flesh or fish, which, though agreeing 
in name and, if you please, in nature, do exceedingly differ in 
point of |; goodness, which brings into my mind the great 
difference which I have found, even visible to the eye, betwixt 
the several sorts of Antimony,"— Boyle's work—l.c. p, 324. 


+ If we take the historical meaning of the term "A'yurvedic? 
the above preparation cannot lay claim to this distinction, for 
it was unknown at the time of the Charaka and the Susruta 
and was introduced into the Materia Medica during the 
Tantric period, 
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weight of sulphur it cures consumption; and 
when it is killed with six times its weight of sul- 
phur it is a panacea for all the ills that flesh is 
heir to. * Now 25 parts by weight of mercury can 
only take up (7. e. combine with’ 4 parts by weight 
of sulphur; the excess of sulphur simply sublimes 
off unchanged. In the actual preparation of svarza- 
sindüra (Lit. vermilion with gold) the mercury is 
first made into an amalgam with thin gold leaves 
and then repeatedly rubbed in a mortar with 
sulphur. During the process of sublimation 
(samaa) the excess of sulphur volatilises off as we 
have already explained and the gold in fine parti- 
cles remains behind as a residue. The lustrous, 
crystalline, reddish brown sublimate, which collects 
nearest the source of heat; T has the formula: 
. HgS. Asthere is an erroneous impression about 
the composition of this drug even among educated 
people in this country we give below the results 





* लुल्ये तु यक्षे ene शद्धाव्छतयुदी रस! | 
हिगुशे गखके NT usc परः ॥ ` 
त्रिगुणे wae ote सब्यजादविनाशन: | 
'र्तुगुणे सत्र stu वलोपलितमाशन:; | 
wat qaqa ad चये चसइरो we 
"XQ मतके NE waa रसः॥ Uf, 
1 Gopilakrishna very: properly lays particular stress 
upon this point 
स्फोटयिला तु सुक्तामसूइल१ बलि «sq i 
ower रससिम्ट्र aadi योजयेत्‌ ॥ इति स्सेम्द्रसारमंग्रक्ः ! 
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of analysis of a sample of "mercury killed with 
six times its weight of sulphur along with gold.”* 








Identification of metals by their 
colouration of flames. 


Prominent attention should be drawn to the 
following extract from Rasársava (Vol. 1. p. 68.) 
“Copper yields a blue flame * è> > क 
that of the Tin is pigeon-coloured ; that of the Lead is 
pale-tinted”’ * * * * . 
We are not aware of similar tests being applied 
anywhere at such an early period as a qualitative 
test for metals. 


The age of Bhikshu Govinda the 
author of Rasahridaya. 


There is a belief current in some parts of the 
Deccan that our Govinda is no other than the cele- 
brated teacher of Sankaráchárya.f If there be 
any historical foundation for the belief Govinda 


अ Percentage of sulphur found = 13:89 ; ‘the calculated 
amount being 13°79 ; not a trace of gold could be detected, 


f The following Slokas are cited from Satkaradigvijaya 
in support of the above :— 

सखोपदर्भितबतदरणी गुहाजा हारे ग्यपूजयदुपेत्य स शंकरास: । 

आचार इत्यपदिदेश स तज सखो नोविग्दपादगुरवे म quud" ॥ 
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should nó doubt be placed in the 8th. century 
A. D. Apart altogether from the question whether 
atsuch an early date the progress of chemical 
knowledge as revealed in Rasahr;daya had been 
attained in India, the colophon atthe end of the 
work would tell against such an hypothesis (Intro. 
liti). The author distinctly states that he wrote 
his book under the auspices of the king of the 
Kirátas and even throws outa hint that he was. 
of the Buddhist persuasion., We have no valid: 
reasons to believe that Sankara, the sturdy cham- 
pion of Brahminical faith and the mighty dialecti- 
cian, whose activity proved the ruin of Buddhism. 
in [ndia should have sat at the feet of a Guru of the 
opposite creed. l 


व्यासः पराशरसुतः किल सत्यवत्यां तस्थाः शकसुनि: प्रथितानुभाव: | 
तस्छिष्यतासुपगतः किल ahead योविन्दगाधततुनिरख च जिष्यभूत:॥! 
sya aa निकटे किल mem # ५ क क 


शौमच्छंकरदिमग्विजय:, ४मसगे:, verses १०१ and १०४-६। . 
आनन्दायमर्सकूतग्रन्या वजिः--यत्थाइ ९२ । 


in the above Slokas Govindangtha Muni is stated to be 
the preceptor of Saükara, the former being himself the pupil - 
of Goudapada, who in his turn was a pupil of Sukadeva, son of 
Vyasa, the well-known compiler of the Vedas, The Govinda. 
natha of the text has been confounded by the commentator, 
Dhanapati Sari, with the Buddhist Govinda. It is scarcely 
necessary to take serious notice of the chronological perspec- 

. tive of the author of the Satkaradigvijaya. 
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The Mechanical, Physical and 
Chemical Theorles of the 
Ancient Hindus. 


(By Principal B. N. Seal) 


I propose in this paper to give a synoptic 
view of the mechanical, physical and chemical 
theories of the ancient Hindus. A chronological 
survey, even if the materials for it were available, 
would be heré of little account. The origins of 
Hindu natural philosophy in the speculations of 
-the Bréhmamas and the Upanishads, or in the my- 
thology of the .Purénas, however interesting from 
. the standpoint of ‘culturgeschichte) do not come 
within the scope of the present exposition, which 
relates to the results of systematic thought as. 
directed to the phenomena and processes of Nature. 
Ihave therefore confined myself to an account of 
natural philosophy as expounded in the principal. 
systems of Hindu thought. The S4ikhya-Pétaii- 
jala system accounts for the Universe on principles 
of cosmic evolution, the Vaiseshika-Nyáya lays down 
the methodology of science, and elaborates the con- 
. cepts of mechanics, physics and chemistry. The. 
: Vedánta, the Pütva-Mímássá, and in a less degree, 
the Bauddha, the Jaina, and the Chérvéka systems, 
make incidental contributions on points of special 
interest, but their main value in this regard is 
critical and negative. The priicipal authorities 
followed in this account,—the Vyása Bháshym on 
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Patafijali’s sátras, the Samhité of Charaka ihe 
Bháshya of Prasastapáda, the Vártika of Udyota- 
kara, and the Vrihat Samhit of Var&hamihira,— 
all centre round the Hindu Renaissance, the begin- 
aingsof the anti-Buddbist reaction, in the fourth. fifth 
and sixth centuries of the Christian era. Whenever 
I have made use of later authors, e.g. Kumárila, 
Sankara, Sridhara, Váchaspati, Udayana, Bháskara, 
Jayanta. Varavara, Raghunátha, Vijfiánabhikshu &c., 
T have taken care to see (except whore the opposite 
is expressly mentioned ) that no idea is surrepti- 
tiously introduced which is not explicitly contained 
in the earlier authors, 





The Sánkhya-Pátafjala System.—This system 
possesses a unique interest in the history of 
thought as embodying the earliest clear and com- 
prehensive account of the process of cosmic evolu- 
tion, viewed not as a mere metaphysical specula- 
tion but as a scientific principle based on the 
conservation, the transformation, and the dissipa- 
‘tion of Energy. 


Prakriti—the ultimate ground :—The mani- 
‘fested world is traced in the Sánkhya to an un- 
manifested ground, Prakriti, which is conceived 
as formless and undifferentiated, limitless and 
ubiquitous, indestructible and undecaying, un- 
grounded and uncontrolled, without beginning 
and, without end. But the. unity of Prakriti is 
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amere abstraction ; it is in reality an undifferentiated | 
manifold, ~an indeterminate ‘infinite continuum 
of infinitesimal Reals, These Reals, termed Guras 
may-by another abstraction be classed under three 
heads, (1) Suttva, the Essence which . manifests 
itselfin a phenomenon, and which is characterised 
by this tendency to manifestation, the Essence, 

~in other words, which serves as the medium for. 
the reflection of Intelligence, (2) Rajas, Energy, 
that which is efficient. in a phenomenon, and is 
characterised by a tendency ‘to do.work, or over- 
come resistance, and (3) Tamas, mass or.inertia, 
which counteracts the tendency of Rajas to do 
work, and of Sativa to conscious manifestation. 

- The ultimate factors of the Universe, then, are 
(1) Essence, or intelligence-stuff, ` (2) Energy 
and (3) Matter, characterised by mass or inertia. 

These Guzas are conceived to be Reals, sub-i 
stantive entities—not however as self-subsistent or] 
independent -entities ( ww ), but as interdependent 
moments in every Real or substantive Existence, - 

Even, Energy is substantive.in this sense. The 
infinitesimals of. Energy do not possess inertia or 
gravity, and are not therefore, material, but.they 
possess quantum and extensity ( परिमाण-- ufffguet )/ 

The -very ‘nature : of : Energy is to-do work, to 
overcome :resistance ( रजयलम्‌ wuwww),to preduee 
motion. ~All Energy is therefore ultimately kinetic. 

. Even: potential . Energy. ( wsgevíwufm ) is only 
the-Energy. of motion in imperceptible forms. .: 
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The original constituents and their inter- 
action. Every phenomenon. it. has been éx- 
plained, consists of a three-fold arche; intelligible 
Essence, Energy, and Mass. ‘Jn intimate union 
these enter into things as essential .constitutive 
factors. The essence of a thing (sattva) is that 
by ‘which jt manifests itself to intelligence, and 
nothing exists without such manifestation in the 
Universe of Consciousness ( wufexfq). But the 
Essence is only one of three moments. It does not 
possess mass or gravity, it neither offers resistance, 
nor does work Next there is the element .of 
Tamas, mass, inertia, matter-stuff, which offers 
resistance to motion as well as to conscious reflec- 
tion. (WW: गुरु करगकम्‌ ). र 

But the intelligence-stuff and the matter-stuff 
cannot do any work, and are devoid of productive 
_activty in them-elves, All work .comes from 
Rajas. the principle of Energy, which overcomes 
the resistance of matter, and supplies even In- 
telligence with the Energy which it requires for its 
own work of conscious regulation and adaptation 
( अन्याब्धाम्याम्‌ sweet खकाय्यांपणगमे रजखहदार: सहकारी अवति । 
शोकाचाय्ये-तत्वकय-अचित्परकरच |) 

. The Gunas are always uniting, separating, 
uniting again. (sabaian: ws, 'नेषासादिसग्मथोनी विसोमो 
या.उपल्यत ). Everything in the world .results from 
their . peculiar arrangement and combination. 
Varying quantities of Essence, ‘Energy and Mass, 
in varied groupings, act on .ome another, and 
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through their, mutual interaction and interdepen- 
dence evolve from the indefinite or qualitatively 
indeterminate to the definite or qualitatively deter- 
minate. (एते गुणाः परखरोपरक्षप्रविभागाः: संयोगविभागधस्माणः 
उतरेतरीपादयेष उपार्छितमूततयः।--व्यासमाष्य ). But though co- 
operating to produce the world of effects, these 
divers moments with divers tendencies never - 
coalesce. In the phenomenal product whatever 
Energy there is is due to the element of Rajas. 
and Rajas alone; all matter, resistance, stability is 
due to Tamas, and all, conscious manifestation 
to Sattva. ( weeegifgeatsfa असंभिनव्नशक्षिप्रविभागा:--व्यासभाष्ण , 
अन्दोन्यात्रात्रिभावेन उत्पादितेऽपि द्रव्ये प्रकाशयुणः gente क्रिमागण: 
'रजसएव, स्थ्रितिगुद्धसमसएव--विज्ञानभिद्ध योगवात्तिक on व्यासभाष्प, 


dbid—Bat अक्षयः संकौस्पेन्ते--वायस्पतिसिव तक्ववैज्ञाररी on व्यास- 
wm १614 / 
The nature of the interaction is peculiar, In 


order that there may be evolution with transforma- 
tion of Energy, there must be a disturbance of 
equilibrium, a preponderance of either Energy 
or Mass-resistance, or Essence over the other 
moments. The particular Guwa which happens to 


be predominant in any phenomenon, becomes ° 


manifest in that phenomenon, and the others be. 
come latent, though their presence is inferred by 


their effect. For example, in any material system , ° 


at rest, the Mass is patent, the Energy latent, and 
the conscious manifestation  sub-latent. In a 
moving body, the Rajas, Energy, is predominant 
. (kinetic), while the Mass or rather the Resistance 
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it-offers is overcome. -ln the volitional conscious- 
ness accompanied with movement, the transforma- 
tion of Energy (or work done by Rajas ) goes hand. 
in hand with the predominance of the conscious 
manifestation; while the maiter-stuff or Mass, 
though latent, is to be inferred from the resist- 
ance overcome. (awama, उपदरशितसन्निघाना गुणळे पि. 
च व्यापारमाचे स प्रधानालनोंतानुमितास्तमिताः--व्यासभ्राष्य ). 

The starling point. The starting point in the 
cosmic history is a condition .of equilibrium or 
equipoise consisting in a uniform diffusion of the 
Reals. The tendencies to conscious manifestation 
as well the powers of doing work are exactly coun- 
terbalanced by the resistances of the inertia or Mass. 
The process of cosmic evolution ( परिणाम ) is under 
arrest. ( सत्तरजस्तमसां साम्यावस्था प्रकृतिः-- Pravachana-Sütra 
61, Chap. L ware अन्धुमानतिरिक्तावस्था अन्धनाधिकभावेनः 
असंहतावस्था अकार्य्यावस्था इति निष्कष:--विज्ञानभिक्षु,४४४८. ) 

Beginning of Evolution. The transcendental (non- 
mechanical) influence of the Purusha ( the Abso- 
lute ) puts an end to this arrest, and initiates. 
the process of creatjon. Evolution begins with the 
disturbance ofthe original equilibrium. How this. 
is mechanically brought about is not very clear. 
A modern expounder of the S4nkhya supposes 
that the particles of Sattva,Rajas, and Tamas possess 
a natural affinity for other particles of their own. 
class, and that when the transcendental influence 
of the Purusha ends the state of arrest, the 
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ffinity comes into play, breaks up the uniform 
diffusion, and leads to unequal aggregation, and 
therefore, to the relative preponderance of one 
or more of the three Gunas over the others, Thus 
commences formative combination among the 
Reals, and consequent productive activity. (èrra 
चारक्रकसंशोयः आमाधिकभावेग wala संबोगविशेष:। Chap. I. 
Sutra 66, प्रबचनभाश्य--विज्ञानभिक्च a एचियोलेनेव 


सलब्यक्ोगास एकजातोयतदा एकता | खआतीयोपषृटन्मादिना हद्धिडासादिवं 
च yeu 706. Sutra 128, Chap. 1. ) 


Formation of wholes or systems—collocation of 
Reals:—Creative transformation accompanied with 
evolution of motion ( utax ) and work done by 
Energy (श्रिया) cannot take place without a peculiar 
collocation of the Reals (Guzas.) To form wholes 
or systems ( ससुदब ), it is essential that one Guna 
should for the moment be preponderant, and the 
others co-operant. And this cannot be without an 
unequal aggregation which overthrows the original 
equilibrium (aðra, <mfwearq),—in other words, 
without unequal forces or stresses coming into play 
in different parts of the system. ( युषविमई--वाचसख्ति । ) 
we सक्रिठं परिस्मन्दवत्‌......समुदय: समवाय: । स च मुद्यानां मुगाप्रधान- 
mate ग weet ग युणप्रथागभावो see fa) न ज ra- 
gandingan: वाचस्पति, कोसुदौ on kériké. 16.) 


The Formula of Evolution—Differentiation in 


Integration.— Evolution (परिणाम) in its formal aspect 
is defined as differentiation in the integrated (¥we- 
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विवेक). In other words, the process of Evolution con- 
sists in the development.pf the differentiated (aaa) 
within the undifferentiated ( arama), of the deter- 
minate ( विशेष ) within the indeterminate ("fly ), of 
the coherent(gafew) within the incoherent (अयुतसिद्ध). 
The evolutionary series is subject to a definite law 
which it cannot overstep (परियामक्रमनियम). The order 
of succession is not from the whole to parts, nor 
from parts to the whole,—but ever from a relatively 
less differentiated, less determinate, less coherent 
whole to a relatively more differentiated, more 
determinate, more coherent whole. That the pro- 
cess of differentiation evolves out of homogeneity 
separate or unrelated parts, which are then inte- 
grated intoa whole, and that this whole again 
breaks up by fresh differentiation into isolated 
factors tor a subsequent redintegration, and so 
on ad infinitum, isa fundamental misconception 
of the course of material. Evolution. That the 
antithesis stands over against the thesis, and 
that the synthesis supervenes and imposes unity 
ab extra on these two independent and mutually 
hostile moments is the same radical misconception 
as cegards the dialectical form of cosmic 
development. On the Sankhya view, increasing 
differentiation proceeds pari passu with increas- 
ing integration within the evolving whole, so 
that by this two-fold process what was an 
incoherent ‘indeterminate homogeneous whole 
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evolves into a coherent determinate heterogeneous 


whole. 


The different stadia in the order of cosmic 
Evolution are characterised as follows :— 


(1) 


(2) 


(3) 


The inconceivable, the unknowable, the 
formless, of which no character ‘can be 
predicated (‘faw), including Prakriti, 
or the Reals in a state.of equilibrium. 

The knowable, the empirical universe, 
cosmic matter of Experience, things as 
matter or stuff of consciousness ( fag ),— 
comprising Mahat, the intelligible Essence 
of the cosmos, evolved by differentiation 
and integration within the formless, 
characterless, inconceivable Prakriti. 

Individuated but still indeterminate stuff - 
bifurcating into two series—Subject-ex» 
perience and Object-experience;—compris- 
ing on the one hand the indeterminate 


. unity of apperception or the empirical Ego, - 


the co-ordinating principle of the Sub- 
Ject-series ( “fern ), and on the other hand, 
the indeterminate material potencies, the - 
subtile vehicles of potential Energy (सम, 
WWW"), the ultimate subtile constituents of 
the Object-series (the material world). The 
previous stadium, the cosmic matter of 
Experience (few, नहत) evolves withir itself, 
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by differentiation and integration, an 
individuated but still indeterminate stuff 
in two co-ordinated series, Subject .and 
Object. 


(4) Determinate stuff ( विशेष ) evolved within. 
the indeterminate by further differentia- 
tion and integration, ८४४., in the series of 
Subject-ex perience, sensory and motor stuff > 
and in the Object serics, a corresponding 
atomic matter-stuff actualising the material 
potencies in the form of specific sensible 
Energies. The latter includes the different 
classes of Paramazus, the different kinds 
of atomic constituents of different kinds 
of gross matter ( स्थुलभूत ). 


(5) Cohcrent and integrated matter-stuff, in- 
dividual substances, characterised by 
generic and spccilic properties, which 
however are not rigidly fixed, but fluent 
being subject to a three-fold change and 
constantly evolving, (अयुतसिद्धावयवमेदानुगत: समूह: 
zafafa पतञ्जलिः--व्यासभाष्य, Sutra 44, Chap. 111. 

ˆ माभान्धविशेषससुदाया द्रव्य--व्यासुभाष्य, ibid are विशेषात्मा . 
sad waif, 2027. afii घग्मेलक्षणावस्थापरिद्यामः ). 

(6) And so the cosmic series moves on in. 
ascending stages of -unstable equilibrium 
( विसहशपरिषाम) ‘until the reverse course of 
equilibriation .and dissipation of Energy 
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(सहशपरिशास and. araa), which even now 
constantly accompanies the evolution and 
transformation of Energy, completes the 
disintegration of the universe into its ori- 
ginal unmanifested ground. the unknow- 
able Prakriti. 


The order of Cosmic Evolution according to the 
च्यामभाष्य (Sutra 19, Pada II) is shown below, in a 
tabular form :— 


Prakriti, the unmanifested unknowable ground 
( गटमव्यक्षमलिर') 


Cosmic matter of experience ( vat, fas ) 


Subject series ( अविशेष) Object series ( अविशेष ) 
Tndividuated indeter- ^ [ndividuated but im- 
minate  mind-stuff ^ determinate matter-stuff 
(unity of appercep- (subtile material poten- 
tion, empirical Ego, cies, ( aama ) 


(अस्मिता) 
| 


Determinate mind-stuff Determinate matter-stuff 
( विशेष ) sensory and ( faa) atomic and mole- 
motor psychoses. etc. cular constituents of gross 
(nafga afa and मनः) matter ( परमास--स्थृखभत ) 
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Coherent and integrated 
* matter-stuff ( अयुतसिडावयव 
समूह: GTA: द्रव्य ) 

Individual substances, 
with generic and specific 
characters subject to con- 
stant change or evolution 
é.g. -inorganic objects 
composed of atoms or 
molecules ( परमार ), vege- 
table organisma (उच्च), 
animal organisms (sm) 


( अयतसिद्धावयव: सहायतः शरीरं 
ag, परमाजुरिति-व्यासभाष्य, Su- 
tra 44, Pada HD. . 
तत्र dq wae विविक्ते क्रसानतिठत्त:, तथा घड़विशेषाः खिङ्गमाहे 
` मंसष्टा विविचसे, परिखामक्रममिवमात, तथा तेषु भविशेषेव सूसेन्द्रियाशि 
संखष्टानि fafaa, न fasts: परं तत्चाम्तरमस्ति तेषान्तु चर्सलक्चणा- 
वस्थापरिशामा व्यास्क्यायिष्षस । (व्यासभाष्य, Sutra 19, Pada IL). 
JV.H.— The usual order given in the Sánkhya 
compendiums is as follows :—Prakrrti, Mahat, 
Ahankéra,—and then the bifurcation, viz. II 
organs sensory, motor and common sensori-motor 
from  Rájasic  Ahankára, and Tanmátras from 
Támagc Ahankéra,—and finally the Paramásus of 
the Sthüla-Bhátas. 
. The conservation of Energy (and of Mass)—the 
transformation of Energy :— ° 
The Guxas (Reals), though assuming an infinite 
diversity of forms and powers, can neither be created ` " 
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nor destroyed, The totality of the Mass (Tamas), 
as well as of Energy (Rajas) remains constant, if we 
take account both of the manifested and the unmigni- 
fested, the abtual and the potential. But the indivi- 
dual products of the evolutionary process, the eon- 
crete phenomenal modes resulting from the combin- 
ed action of the original Mass, Energy ind Essence, 
are subject to addition and subtraction, growth 
atid decay, which are only due -to changes of collo- 
cation, and consequent changes of state from the 
potential to the actual, (in other words, from the 
future to the preseot and from the present to the 
past, in a. time series,}—changer, which are illu- 
sorily ascribed to the Reals themselves. The differ- 
ant collocations of Mass and Energy give birth to the 
divers powers of things, ihe various forms.of Energy 
. which may be classedas like and unlike; indeed the 
course of Evolution from the Reals conforms to a 
fixed law, not only as regards the order of succes- 
sion, but also as regards the appearance (and 
mutual relations) of like and unlike Energies. And 
this transformation is constantly going on,—the 
course -of Evolution is not arrested for a moment. 


युणास्तु सब्मधर्कानुपातिग: a प्रत्यलसयन्त नोपजायस भ्यक्तिभिरिव 
अतोता5मामतव्ययागसवती भि: jaaa उपजनापायधर्णाका इव 
werd ( व्यासभाष्य, Sutra r9, Pada 11. ) परियामिगिलता 
Term: सव्येमिटं गद्यानां सपन्निवेशविशेषमाजम। (ibid. Sutra 
13, Pada IV.) एते मृषाः तस्थजातोयातख्यजातीयशक्तिमेदागंपातिन: 
(किव. Sutra 19, Pada 1I.) परियासक्रमनिममात्‌ ( व्यसभाश, 
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Sutra 19, Pada II. ) mere seana qq: (Patanjali 
Sutra 15, Pada HI.) nafa परिखमगशोला waaa 
मावतिष्ठते । 

: The doctrine of Causation, a corollary from the 
conservation and transformation of. Energy :—the 
principle: of ,collocation—the storing-up and the 
liberation of Energy :— 


The Sánkhya view of:causation follows at once 
as a corollary from this doctrine of the conservation 
and transformation of Energy. Asthe total Energy 
remains the same, while the world is constantly - 
evolving, cause and'effect are ‘only more or less 
evolved forms of the same ultimate Energy. The 
-sum of effects exists in the sum of causes in a poten- 
tial (orun-evolved) form. The grouping or colloca- 
tion alone changes, and this brings on the mani- 
festation of the latent powers of the Guzas but - 
without creation of anything new. . What is called 
the (material) cause of sum of inaterial causes is 
only the power which is efficient in the productior 
or rather the vehicle of the power: This power is 
the unmanifested (or potential) form of the Energy 
set free । sqaeft) in the effect, But the con- 
comitant conditions are necessary to call forth 
- the so-called material cause into activity. When the 
fayourable combination or. co-operation of con- 
comitants is wanting, there is no manifestation of 
the effect, The question is—what is the aid which 
the concomitant conditions render to the deter- 
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mination (and production) of the effect.existing in 
potency in its material cause.?. First there is the 
merely mechanical view as illustrated by some com- 
monplace examples, e.g., the manifestation of the 
figure of the statue in the marble block by the 
causal efficiency of the sculptor's art, or of the oil 
in the linseed by pressing, or of the grain of rice 
out of the paddy by the process of husking. In 
these cases the manifestation of an effect is only 
its passage from potentiality to actuality, a 
stadium in the process of evolation from possible 
(future) existence to actual (present) existence ; 
and the concomitant condition ( avarfenfa ) or 
efficient cause ( fafaware ), the sculptor's 
chiselling, the pressing, the husking, is a sort of 
mechanical or instrumental help to this passage or 
transition. कार्यशक्तिमत्वमेव उप्रादान-कारशलम्‌ p सा अरतिः are 
असायसावस्था एव | स एव विशेष: (उत्पत्तेः प्राक्‌ कारणे विशेषः) अखाभिः 
Bae अनायतावस्था इत्युच्धते । ( विज्ञानमिचुसवचनभाष्य, Sutra 115, 
Chap. L) अभिव्यक्ति: aiamaa i कारशव्यापारोऽपि काब्येख 
'वत्तेमामनलचणपरिणासमेव जनग्रति। यथा शिलासध्यस्थप्रतिमाया: लैड्रिक- 
ब्यापारेख 'अभिव्यक्तिमाच सिलस्थतैलस्थ च निष्यौड़नेंन चान्धस्मसस्डलस्म 
"च अवघातेग । ( विज्ञानमिचु-प्रवचनभाष्य, Sutra 129, Chap. 1) 


These mechanical examples of the Kapila 
Süükhya have the merit of simplicity, but the ' 
Patafijali-Sankhya .brushes them aside, and ex- 
plains causation on the basis of the conserva- 
tion and transformation of Energy, advancing it 
as the liberation of potentia! Energy existing 
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stored up in a Guna collocation, (the sum of 
material causes) the liberation following on the 
action of the proximate efficient: cause, or con- 
comitant condition (fefewarce). 


The causal operation of concomitant conditions 
(efficient causes) lies only in this that they supply 
a physical stimulus which liberates the potential 
Energy stored-up in a given collocation. Every- 
thing in. the phenomenal world is but a special 
collocation of the ultimate Reals (Energy, Mass 
and Essence) The sum of (material) causes 
potentially contains the Energy manifested in the 
sum of effects ; and in the passage from potency 
to actualisation, the effectuating condition (the 
concomitant cause.) when it is itself accomplished, 
is only a step in the evolutionary series, which 
adds a specific stimulus, and renders determinate 
that which was previously indeterminate. When 
the effectuating condition is added to the sum of 
material conditions, in a given collocation, all that 
happens is that a stimulus is imparted, which re- 
moves the arrest, disturbs the relatively stable 
equilibrium, and brings on a liberation of Energy 
(sgnsfmif& ) together with a fresh collocation 
(aeua). सब्जैसिदं urat सप्रिवेशविशेषमात्रस्‌ इति परमार्थतो 
“ara: (ब्याससाष्य, Sutra 15, Pada IV.) aas wae निमित 
वत्तमानौकरणे are ग भपू्योपजनने। fee निमित्त Afafe 
विशेन्रातुग्रहणं कुसते। नापूसरसुत्णदर्यात । (arema, Sutra 12, 
Pada IV.) 
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Describing the production of bodies (‘organic 
vehicles’) for individual souls, out of matter of 
Prakrid, under the influence of their merit and 
demerit, as concomitant conditions, Patafijali 
-points out that non-material concomitants like 
merit and demerit do not supply any moving force 
or Energy to the sum of material conditions, but 
only remove the arrest (the state of relatively 
stable equilibrium) in a given collocation, even as 
the owner of a field removes the barrier in flood- 
ing his field from a reservoir of water. This des- 
cription is intended to represent the super-physical 
influence of non-material concomitants (or causes) 
like volition, merit and demerit, etc., but the 
causal operation of a material concomitant condi- 
tion is essentially the same ;—there is the same 
reservoir of stored-up Energy in a given colloca- 
tion,—the same condition of arrest or relatively 
stable equilibrium,—the same liberation of the 
stored-up potential Energy which flows along the 
line of least resistance ;—the only difference be- 
ing that in the case of material concomitants the 
stimulus which removes the arrest is physical, 
instead of being transcendental as in the case of 
non-material causes like will, merit and demerit, etc. 


The Vyása-bháshya helps us to a clear mental 
representation of the details of this process, being 
perhaps the finest example before Newton of the 
exercise of a Scientific Imagination, and as memor- 
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able as any in the whole history of thought 
containing as it does the theory of potentials as in 
a nutshell :—As the owner of many fields can 
irrigate, from a field which is already flooded, 
others of the same or a lower level, without 
forcing the waters thereto with his hands, and 
merely by making an opening in the barrier or 
dyké, on which the waters rush in by their own 
‘force ;—or further, as the same person cannot 
force these waters, or the earthy matters held 
in solution therein, into the roots of the rice 
plants, but only removes the obstructive grasses 
and weeds, on which the fluids of their own 
power enter the roots ;—such is the action of an 


effectuating condition ( fafaw ) added ‘to a sum 
of material causes or conditions. 


निमित्तम्‌ अप्रयोजक प्रहत्तोगां वरख्मेदस्तु तत: चेजिकवत्‌ (Patan jali 
Sutra 3, Pada LV.) न इ घष्मादि निमित्तं यथा Afaa: केदारात्‌ अपाँ 
पूरखात्‌ केदार पिन्नाषयिषु: समं few वा शिखतरं वा नापः पाणिनाप- 
कषति आवरण तु आसां fanfa afaq भिन्ने water: कैदारान्तरम्‌ 


आश्ञावयन्ति 1 : 
Chain of .Causation—fixed order.— The order 


of Evolution with the transformation of the Ener- 
gies follows a definite law. The unalterable chain 
of causes and effects in the phenomenal world illus- 
trates this fixed order. But though the cosmic 
order is one and fixed, it comprebends divers 
series arising from different combinations of the 
original Gunas, which constitute subordinate or 


particular laws of cause and effect. (amaa परिणामान्यत्द 
qr Patanjali Sutra 15, Pada II. ) 
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What we call the qualities of things are only 
modes of Energy acting in those collocations 
सोम्यताबच्छित्रा घक्षिश: शक्तिरेव घर्मः-- स च फखप्रसवमेदानुसितसद्राब:.।. 
(व्यासभाष्य, Sutra 14, Pada 111.) ते खत्वमो wen वर्चसाना ara- 
ame, अतीताइगाजता: gor: sfa geret , सच्तिवेभमापर्सिति, 
परमावेतो mur: (ब्यासमाष्ठ, Sutra 3, Pada IV.) And. 
these various Energies are sometimes actual 
(kinetic), sometimes potential, rising to actuality,. 
and sometimes sublatent, subsiding from actuality’ 
into sublatency. In fact, the original Energy is one’ 
and ubiquitous, and everything therefore exists in 
everything else, potentialiter (aÙ warwafafa ), 
without prejudice to the generic and‘ specific 
differences of things ( नांत्यजुच्केदेय wà «mam .) Inor- 
ganic: matter, vegetable organisms, and animal 
organisms are essentially and ultimately one (sre: 
पारिणासिक रसादिवे्वदप्छं खावरेषु gv तथा स्थावराद्यां जप्र्मेषु जङ्गमानां 
स्थावरेषु) so far as Mass and Energy are concerned,but 
the varied forms of Energy and the generic and’ 
specific qualities (or properties) of things, which. 
are but modes of Energy, follow a definite unal- 
terable law in the order of their appearance and suc- 
cession, under conditions of space, time, mode and." : 
causality, and ‘hence all effects do not manifest - 
themselves at once’ देशकालाकार्संगमिशापवन्धातृ ग ag 
समागकाखम्‌ आत्मनामभिव्यक्ति: ( १/4, Sutra 14, Pada.Ill. 
यो यख were समनन्तरो wh: स वख क्र म:। पर्छः मच्यवते घट,उप्रजायेते ` 
इति घग्मेपरियामत्रम: | खच क्षापरि यामक्रमः कटख अगाग्रतभावात्‌ ASR- 
aama, सथा free व्तेमानभावात्‌ अतौतमावक्रमः। ( व्यासभाष्य,, 
Sutra, 15, Pada HI. ) 
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Time, Space, and the Causal Series :— 

A Tanmétra (infra-atomic particle of subtile 
matter) is conceived by our understanding to 
stand in three relations—(1) position in Space 
(दैशवच्छिम्न), (2) position in the Time-series (काखावच्छिन्न) 
cand (3) position in the causal series ( मिसिचाबच्छित्र. ) 


These three relations are the work of the in- 
tuitive stage of knowledge as opposed to the con- 
«ceptual ( afaa as opposed to सविकल्पप्रजा. ) 
But this is not the pure relationless intuition of 
Reality ( निर्विचारा निर्विकल्पप्रज्ञ ) which may be 
termed intellectual injuition, but the intuition 
that imposes iis forms on the Real substrate 
( सविचारा निर्थिकल्पप्रज्ा ) or in other words -empirical 
intuition. , तष gasy wfeerswdüs टेशकालनिमिश्ताुभवा- 
fq या समापत्ति: सा सविचारा इल्च्यते । तचापि एकबुद्धिनि्राष्ामेव 
उदितधर्खविशिष्ट भूतसस्ममाखन्बगो सूतं समाधिप्रज्ञायासुपतिष्ठते। (व्यासभाष्य. 
Sutra. 44, Pada I.) 

Infinite Time is a  non-entity objectively con- 
. sidered, being only a constructien of the Under- 
: standing बुडिनिमाण ) based on the relation of 


\ ; antecedence and sequence. in which the members 


of the phenomenal series are ihtuited to stand to 
‘one another. These phenomenal changes as 
intuited by us in the empirical consciousness 
fallinto a series, which the Understanding con- 
céivés, as order in Time. The Time-series, 
ithen, is a schema of the Understanding for 
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representing the course of Evolution.. The 
sehema..of the Understanding supervenes on. 
the phenomenal world as order in time, and hence 
in. the. empirical consciousness the Time-stries 
appears to have an objective reality, and to form 
a continuum. As there is an ultimate and irreduci- 
ble unit of extensive quantity ( परिक्षाम) in the 
"Gusas or infinitesimal Reals of Prakriti, which are 
without constituent parts, so the moment may be 
conceived as the ultimate and irreducible unit of 
this time-continuum as represented ‘in the empi- 
rical conciousness. A moment therefore cannot 
be thought of as contajning any parts standing 
in -the relation of, antecedence ‘and sequence. | If 
“Change is represented by the. T:me-series, a 
moment as the unit of time may -be supposed to 
represént the unit of change. Now all physical 
change may be reduced .to, the motion of atoms 
in Bpace, and we may therefore define the moment 
as representing tbe ultimate unit of such change 
—vis., the- (instantaneous) transit of an atom 
(or rathera Tanmátra) from one point in Space 
to the next succeeding point. Even an atom 
has constituent parts (the Tanmétras), . andehence 
an atom must take more than one moment to 
change its position. The motion of that which 
is absolutely simple and without parts frem one 
point in Space to the néxt must be instantaneeus, 
aid conceived as thé absolute usit of change 


f 
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( and theréfore of time, चण.)-1 this is held to be ar 
irreducible absolute unit, it will follow that: what 
we represent as the time-continuum' is really 
discrete. Time is of oie’ dimension, Two mo- 
ments cannot co-exist, Neither does. any: series 
of moments exist in reality. Order in Time is 
nothing but the relation of antecedence . and 
sequence, between the moment that is, and the 
moment that went just before.': But only one 
moment, the present, exists, Thé' future and the 
past. have no: meaning apart from potential and 
sublatent phenomena. One kind of transformation, 
10 which a thing is subject, is that it changes. from 
the potential to the actual, and from. the: actual to 
the sublatent.. This may be. called the change.of 
mark (लचणापरिद्याम) as opposed to. change of quality 
(mf); and the change due to duration or 
lapse of time ( अवस्सापरिक्षास ) The present is 
the mark of actuality,—the future, the mark of 
potentiality,--and the past, of :sublatency,—in a. 
phenomenon. Only-one single moment is actual, 
and the whole Universe evolves in that -one single. 
moment, .The rest is but potential or sublatent. 
८ लच्षततृद्रैमयोर्याक्षि वस्तुसमाहोर इति मुद्धिसमाहारः सुहर्घाप्रोराघादय: | 
q aaa कालः wae बुश्धिनिश्याणः अब्दक्षानानुपातौ लौक्षिकार्ना 
व्यख्धितद्शैगाणां वस्तुखरूप इव अदसासते। mul बस्तुप्रतितक्षमावलब्यो | 
क्रमस wera | तं कालविदः काल sf आचक्षते योगिनः। नच 
हों चणौ UD, ATA A ogg cwm पूल्षआदुत्तभाषिगो 
ACA चरस स. फ्रम्‌ः | , , तक्लात्‌- वृत्तमा. एवेक्रः ww न पृष्वाँचरचणा 
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सन्तीति ammo तव्समाहार: । ये त सूतमाविगः wur परिशामाम्विता 
व्वाशियाः। तेनेकेन चशेग eal जोक: परिणामसशुमवति, eem 
wat wei: cascaded qu! cone: एवं परमापकषं पर्यन्तः 
काल; क्षः । यावता वा ससयेन चलितः परमाणः पूर्वदेशं nmm 
उत्तरदेशम्‌ STEN स कालः चशः, ततवाडाविष्छेदस्तु क्रमः | (व्यासभाष्य, 
Sutra 52, Pada 111.) 

Vijüána-bhikshu points out that this does not 
amount to a denial of Time. It means that time 
has no real (or objective) existence apart from the 
‘moment’. But the latter is real, being identical with 
the unit of change in phenomena (मृषपरिषासस wua- 
वचनात्‌), But even this is real only for our empirical 
( relative) consciousness (sfemm*w), which intuites 
the relation of antecedence and sequence into the 
evolving Reals (Gusas), in the stage of ‘empirical 
intuition’ (सविचारा निन्विकयप्रच्ञ), The ‘intellectual intui- 
tion’ (निष्विचारा निव्विकलप्रज्ञा) on the other hand, appre- 
hends the Reals as they are, without the empirical 
imported relations of Space, Time and Causality. 

Space as extension and Space as position :— 

Space must be distirguished as Desa (locus, or 
rather extension) and Dik (relative position). Space 
(Dik) as the totality of position, or as an order of 
co-existent points, is wholly relative to the Under- 
‘standing, like order in time, being constructed on 
the basis of relations of position iatuited by our 
empirical (or relative) consciousness. But there 
is this difference between Space-order and Time- 
order :—there is no unit of Space as position (Dik), 
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though we may conceive a unit pf. Time, vis., the 
moment ( क्ण) regarded as the unit of change in the 
phenomenal or causal series (-परमासक्रित्रा 0. एुबप्रिणामस्त 
कुणसंबचगात्‌ू--ग्रोगवार्तिक, Sutra 51, Pada TLl.) Spatial 
position (Dik) results only from the different rela- 
tions in which the all-pervasive A" kása. stands to 
the various finite (or bounded) objects. On the other 
hand, Space as extension or locus of a finite body, 
Desa, (देश: ख्थित्याधारः), has an ultimate unit, being ana- 
lysable into the infinitesimal extensive quantity 
inherent in the Reals (Guzas) of Prakriti. (ग्रगप्रक्तते- 
उणुपरिशासः--योमवात्तिक। एतेन नित्या दिग्रपि अप्रासायिकी व्याख्याता, 
सामान्तो दिग्‌व्यवःाराभावात्‌ | पूव्वादिव्यव'डारस्थ दिगुपाधिभिरेव unnm i 
सामान्यतः कालदिग्व्यवदारसचेऽपि आकाशादेव तदुपप्तेश। क्रालाच 
दिश्वय॑ विशेष: यत्‌ कालः चयरूप इश्यते, दिक्‌ तु सव्येथेव Herd । 


The Causal series,—The relation of Cause and 
Effect has been already explained. It only 
remains to add that the category of causality is 
mediated through the schema of order in Time. 
The Empirical Intuition first superimposes rela- 
tions of antecedence and sequence on changing 
phenomena (the evolving Guzas or Reals), and the 
Understanding out of these relations creates order 
in Time. The Empirical Intuition then intuites 
the phenomenal series of transformations of Energy 
in this Time-order and in so doing, imports the 
relation of cause and effect into .the course 
of Nature. ( कार्य्यकारण्भावादोनां 'कणघटितलातू--यी गत्नार्तिक, 
Sutra 51, Pada UI) 
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The dissipation of Energy (and of Mass)—their 
dissolution into the formless Prakriti :—Cosmic 
Evolution ( परिद्याम ) is a two fold process, creative 
as well as destructive, dissimilative as well aa 
assimilative, katabolic as well as anabolic (अधुलोमसये 
and विखोमसमै, विसहशपरिदास and सइश्परिसाम. ) In one 
aspect, there is the aggregation (unequal a gre- 
gation) of Mass and Energy, with consequent 
transformation of Energy, resulting in the creation 
of inorganic as well as organic matter, and the 
genesis of worlds. The successive steps of this 
process may be described as (1) unequal aggre- 
gation with storing-up of Energy in a certain 
collocation, under a state of arrest (i.e. in 
a state of relatively stable equilibrium ), (2) a 
stimulus removing the arrest, and disturbing the 
equilibrium, and (3) liberation of the Energy, 
moving on to a fresh collocation, fresh aggre- 
gation, arrest and equilibrium. The process of 
the world thus moves on from equilibrium to equi- 
librium, and the result of that process is the deve- 
lopment of a coherent determinite heterogeneous 
whole (few अविशेष विशेष, अधुतसिद्धावयवसमूड, युतसिद्चावयवससूष्ठ) 
in what is essentially an incoherent indeterminate 
homogeneous whole ( wer. ) 


But there is a second aspect of this evolu- 
tionary process. Unequal aggregations are un- 
stable, there is a constant tendency in things 
to go back to the original stable equilibrium, 
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the state of uniform equal diffusion of Reals. This- 
process is called the resolution of like to like 
( सद्शपरिणाम ), consisting in assimilation and dis- | 
sipation, and being the exact opposite of the pro- 
cess of “differentiation in the integrated” which. 
has evolved the Cosmos. The collocations of Mass, 
Energy, and Essence are always breaking up, and: 
the Energy as well as the Mass, however slowly,. 
however imperceptibly, are being dissipated i.e. 
dissolved into the original formless Prakz;ti a state 
of permanent equilibrium and arrest, from which 
there is and can be no return, except under the 
transcendental influence of the Absolute at the 
commencement of a new creative cycle. Not that 
there is a destruction of the Mass or Energy, 
but a dissipation or dissolution into a condition. 
of equal uniform diffusion from which there is 
no return. This is not the phenomenon of kinetic 
Energy disappearing and becoming potential 
or sublatent, for in such cases there is restitution or 
reconversion by natural means. When this reverse 
current of assimilation (and dissipation) prevails 
over the current of dissimilation (and integration ), 
the ‘Universe, will disintegrate more and more, 
until it disappears in the formless Prakriti, its 
unknowable source and ground. (aem and कौमुदी). 
The Evolution of matter ( सान्पाचिक afe ) :— 

The ultimate constitution of Matter is a question 

ofthe profoundest interest in the Sánkhya-Pátafi- 
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genesis of Matter :—(1) the original infinitesimal 
uns of Mass or inertia, absolutely homogeneous 
and ubiquitous, on which Energy does work, when 
ihe original equilibrium comes to an end ( सूवादि-- 
वामसाइहार), (2) The infra-atomic unit potentials, 
charged with different kinds of Energy, which re- 
sult from the action of Energy on the original units 
of Mass, ( t"), and (2) the five different classes 
of atoms, the minutest divisions of which. gross. 
matter is capable, but which are themselves com- 
plex Tanmátric systems ( स्मुखसूतपरमाश्च, ) 

The first stadium Bhütádi is absolutely homogene- 
ous and absolutely inert,. being devoid of all physi- 
cal and. chemmea: characters (sufefacagd) except 
quantum or mass .( परिच्छिन्नल, परिमाण); and this 
admits neither of addition nor of subtraction, 
can neither be ereated nor destroyed. The second 
Stadium Tanmétra represents subtile matter, vibra- 
tory, impingent, radiant, etc., instinct with potential 
‘energy. These potentials arise from the unequal 
aggregation of the original mass-units in differ- 
ent proportions and collocations with an unequal 
distribution of the original Energy ( Rajas). (curs 
ane: कि कारणम्‌ . इति चेत्‌ खकारण॒द्रव्याणां mpníqsenia wal 
प्रति संयोगविशेष एव--खजातीयोपष्टक्यादिना इञ्चङ्रासादिकि च युक्त ), 
The Tanmátras possess something more than 
quantum of Mass and Energy. They possess 
physicalcharacters, some of them  penctrability 
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( अवकाशदान ), others powers of impact or pres- 
sure, others radiant heat, others again capability 
of viscous and cohesive attraction. In intimate 
rélation to these physical characters they also 
possess the potentials of the energies represented: 
by sound, touch, colour, taste and smell, but being 
subtile matter they are devoid of the peculiar 
forms (विशेष) which these potentials assume in 
particles of gross matter like the atoms and their’ 
aggregates. In other words, the potentials lodged. 
im subtile matter must undergo peculiar transfor- 
mations by new groupings or collocations to "bé. 
classed among sensory stimuli—gross matter 
being supposed to be matter endued witli proper- 
ties of the class of sensory stimuli, though in the 
minutest particles thereof the sensory stimuli may 
be infra-sensible, ( अतीन्द्रिय but not wage ). (afuiafaiqr 
waren दै च अविशेषिण:। ते च पदार्थाः शान्तघोरमूट़ाखैपः स्लगत- 
शब्दादिविशेप: शृन्या एकरूपत्वात| तथाच शात्तादिविशेषशन्यशब्दादिसत्त्वमेव' 
भूतानां अश्दादितन्भातत्वम्‌ 1) 


The Tanmátras, then, are iufra-atomic parti- 
cles charged with specific potential energies, 
first, tbe potential of the sound-stimulus is lodged. 
in onc class of particles, Tanmátras which possess 
tke physical «energy of vibration ( wfrem ), 
ard serve to form the radicle of the ether atom 
( आकाशपरमाण ), then the potential of the tactile 
stimulus is lodged in another class of Tan- 
mátras, particles which possess the physical 
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energy of impact or mechanical pressure in addi- 
tion to that of vibration and serve to form the 
radicle of the gas atom (Váyu Paramá»u) ;— next, 
_ the potential of the colour stimulus is lodged in à 
third class of Tanmitras, particles which are 
charged with the energy of radiant heat and 
light in addition to those of impact and vibration 
and serve'to form the nucleus of the light and 
heat corpuscle ; then the potential of the taste- 
stimulus is lodged in other Tanmátras, particles 
which possess the energy of viscous attraction, 
in addition to those of heat, impact and vibration, 
and which afterwards develop into the atom of 
water, and lastly, the potential of the smell- 
stimulus is lodged in a further class of Tanmátras, 
particles which are charged with the energy of 
cohesive attraction, in addition to those of viscous 
attraction, heat, impact and vibration and which 
serve to form the radicle of the earth-atom. 


षड्विशेषाः wom शब्दतन्यराच epee KIRT रसतस्भाच 
Taare इसे कदिविचतुस्म बच्ष णा: were: प्॑चाविशेषा:। व्यासभाष्य, 
Sutra 19, Pada II. — अइशारात्‌ mara aaaea 
REENA शब्द अशय स्परशतम्याजस्‌ | Wate एके कमुशत््धा तस्मात्राशि 
saaa (प्रवचगभा व्य —Butra 62, Chap. I. ) 


wA सूर्तिससानजातोमानाम्‌ एकः परिद्यामः एचिवोपरमाण: 
तन्प्राचावबवः | भूतासग्षु अपि खेहीच्याप्रयासित्राःवकाशदानानि उपादा 
सामान्धम्‌ afisaa समाधेबः । ( व्वासमाथ, Sutra 14, 
pada IV.) aga) aaa यव्डंबिला चतुरूसख्ाताशां Seay 
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:कः परिणामः जलपरमादः तेषां च महाजलादि:, एवं मखरसो वच्ळयित्वा 
damdan amat Help तेभ्यः weitere: एवं 
गन्धरसरूपायां Tey wrer वायु: Gen महावायादि! । एवं शब्दतन्माता- 
टइद्ारांसइक्ञतात्‌ आकायः den महाकाशदि: | 


विज्ञानमिन्ष remarks :-- अच qx असं fears: शब्दादि 


wares फाठिन्बखेहादिभ्यञ्ाः एथिवौलादिजातय: afer ( यौबवातिक, 
Sutra 14, Pada IV.) | 


Before explaining the genesis of atoms, it is 
necessary to say something about A'kása, which 
is the link between the infra-atomic particles 
{Tanmétras), and atoms  (Paramázus) ११६६७३ 
corresponds in some respects to the ether of the 
physicists, and in others to what may be called 
proto-atom . (protyle). In one aspect .A‘késa is 
all-pervasive ( fay ) and devoid of the pro- 
perty of impenetrability which characterises 
even the infra-atomic potential units (Tanmátras). 
In another aspect, A'kása is described as having 
originated out of the mass or inertia in Prakriti 
(Bhútádi) when the latter became charged with the 
first potential vibration (the sound. potential}. 
Vijfiána-bhikshu in the Yoga-Vártika boldly tackles 
the difficulty. A'kása, he explains, has two forms, 
original and derivative, non-atomic and atomic, 
The original A'kása is the undifferentiated formless 
Tamas (mass in Prakriti, matter-rudiment—Bbtit&di) 
which is devoid of all potentials, and is merely 
the all-pervasive seat or vehicle of the ubi- 
quitous original Energy (Rajas). This A'kása 
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must not.be confounded with vacuum, which is 
merely negative ( आवरशाभाव--॥11-0000[1)12011655. ), 
though it must be’ conceived as all-peryasive, , 
occupying the same space as the various forms of 
gross matter (ससानदेशकम्‌--अवकाशणकपस्‌ भाकाशं--योगवार्थिक), 
and therefore devoid of the property of impene- 
trability ( मसूर्ताशरासमानदशल--योगवार्चिक ) which’ charac- . 
terises atomic matter. But when the original 
equilibrium ( eramen ) comes to'an end, unequal 
agpregations form collocations in different groups 
and proportions :of the :three Gusas.. (मुगाधिकभावेन 
अन्योऽन्यं संयोमविशेषः संहनमं--विज्ञानभिद्द, प्रंवच नभाव्य and योगवाततिक)- 
The transformation of, Energy‘. now begins,— work" 
ing on a collocation of mass (with Essence), (गृथासरोप- 
समृद्ध सदंशसः--विज्ञानमिु, योगवात्तिक); it. first, gives rise 
to. the sound potential ( शब्दलनगयीग्याथेढपेण परियति-- 
'बिज्ञानमिद्ध ) and the atomic १0६७ ( proto-atom, 
protyle ) is but an integration of the original 
unit of mass charged with this vibration-potential, 
This vibratory ( or rather rotary ) ether-atom 
(आकाशा ) is integrated, limited ( परिच्छिब्र ) and as 
such caunot occupy the same space with other 
( subsequently integrated ) atoms. But this.. proto- 
atomic integration of A kása ( काव्या काश.) is formed. 
everywhere, and itself residing in the ubiquitous 
non-atomic A'kása ( कारणाकाथ--अवकाशरूपसाकाशरं } forms 
the universal medium in which air or gas atoms, 
fight and heat corpuscles, and other atoms move 
and float about. ( वायोरावरणं। यदि fe अवकाशरूपम्‌ wn 
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न स्यात्‌ तदा सूत्तद्रव्येष wenfey भनलेतभादिप्रवेशो न खातृ-- 
fanfare, डोगवार्तिक Sutra 40, Pada I. «rem fe 
कार्थकारणर्पंश दिविषंम्‌ । तक्र कारणाकाशं तभोगुणविशिषतयेव 
sm । तंदागौम्‌ आकाशताव्यश्नकशब्दादिगुंणवि शेषासावात्‌। तञ्च 
कारदाकाशं PAIR सटंश्तः आदी शब्टजनमयोग्याधरुपेथ परिक्षमते। 
uw ्खुसहगतेग प्रथिवीव दैव. भहाभूताकाअम्‌ अइङ्ारापेधसा. परिच्छित्र 
वायोरावरणम्‌ उत्पयते (Frarmfas, योगवार्तिक, Sutra 4०, Pada II.) 


The genesis of the infra-at omic unit-potentials 
(Tanma tras) and of the atoms 


The subject of the gencsis and the structure 
of the Tanmátras and the Paramázus was a fascinat- 
ing one tothese ancient thinkers, and a wide 
divergénce of views prevailed. I will here notice 
several typical views :—those of the Vishzu Purina, 
Parásara, Patafijali and a certain School of Vedan- 
tists reported in the तत्त्वनिर्यण 


I. A famous passage in the Vishzu Purina 

, explains. the genesis and the structure of the 

Tanmátras and of the Bhütas ( Paramamus ) in 
the following manner :— 


The first Tanmátra originated from the rudi- 
ment-matter (Bhátádi, the individuated but still 
ndeterminate potential-less Mass in Prakriti, under 
the action of Energy ( swewa: परिणमथन्ति--प्रवचनभाष्य, 
Sutra 62, Ch. L) by a process of disintegration and 
emanation ( विकुलाण:--विज्ञपुराण--एक विका रारक्ष: --व्यासभाष्य, 
Sutra 14, Pada IV. विकरशभावः विकौषताखभावं। व्यापिता इति 
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वावत्‌, योगवार्सिक ०० Patafíjali's 9५:7३.-मनोजविळे विकरणभावः 
etc.) in: the menstruum, or surrounding” medium 
of the unindividuated Cosmic Mass ( Mahat ). 
( weet: ). = 

This first subtile matter, the first result of 
‘Masn-lisintegration’ and Energy-transformation, is 
charged with the sound-pofentidl, the: potential of 
vibration or oscillation (ufi ). Ft is called 
(he sound-potential , ( see maa ). 

lhis is typical of the genesis (and structure) 
of the other Tanmétras (kinds of, subtile matter) 
In each of the remaining. cases, an atomic Mass 
charged with actual specific energies ( सूवपरमाझ ) 
disintegrates and cmanates, and thus evolves a 
form of subtile matter (a kind of Tanmétra) under. 
the action of nergy, and always in the samc 
menstruum or surrounding medium,—that of: 
Bhütádi, the super-subtile. Each kind of subtile - 
matter becomes charged with a new potential in 
addition to the potentials already evolved. The 
genesis of an atom, a Bhita-Paramézu, is a quite 
different process. Here the unit potential (Tan- 
mátra) receives an accretiuu. of Mass, and by a 
sort of condensation and collocation evolyés an 
atom (Bháta-Paramázu). d | 


The genesis and structure of tlie Tanmétras and 
the Bhüta-Paramásus are worked out below :— 


I. The super-subtile individuated Mass (rudiment- 
matter (Bhütádi) under the action of the 
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original Energy (रजः) disintegrates and . 
emanates ( faqwa@-) in the menstruum or sur- 
rounding medium ( amata ) of . Mahat, cos- 
mic super-subtile Mass, and evolves a form 
of subtile, matter ( waa), which becomes 

~ charged with: the sound-potential. ( vibra- 

- tion-potential, efter ), andis called the unit 
of sound-potential ( waaar ). 


2. This subtile matter, the Mass, charged with 
, Sound-potential receives an accretion of 
. Mass from the rudiment matter (Bhátádi) 
and by ‘condensation and  collocation 
evolves the Ak4sa Bhüta,the atomic A'kása, 
the proto-atom charged with the specific 
energy of the sound stimulus (actual vibra- 
tory motion.) (स एव सूतादिः अब्द-यन्मावात्‌ खहितौयात्‌ 
.. शब्दगुशकम्‌ आकाशं ससकं । . तथाच weerorermart 
fafan आकाश खज्वते,-- योगवात्तिक or the Vishau 

` Puráza's passage, Sutra 14, Pada IV). 


3. This proto-atom, the atomic १६७०, charged 
with its actual specific energy, again 
disintegrates and emanates, under the 
action of the original Energy, and in the. 
menstruum of the rudiment-matter (super- 
subtile Mass) and thus evolves another. kind 
of subtile matter (Tanmátra) which becomes 
charged with the touch potential (the 
potential of impact or mechanical pressure 
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` ( मदामिल, वहनधौलल) in addition tó the sound- 


potential ( vibration-potential—uafrare ) and 
is called the unit of  touch-potential 


( wmm) . 


Next, this subtile matter, the mass charged: 
with touch ( and sound ) potential, 7 e. with 
the potentials of vibration and impact, 
receives an accretion of mass again from ` 
the rudiment-matter (Bhütádi) and by 
condensation and collocation, evolves the 
Váyu Bhita, a kind of gaseous matter or air 
of which the atoms are charged with the 
actual specific energy of the touch stimulus, 
z.e.. with actual energy of impact in addition. 
to thc actual energy of vibratory motion. 


Next, the atom of Váyu, so charged with. 
the actual specific energy of impact and. 
vibration, again disintegrates and ema- 
nates, under the action of the original 
Energy, and in the same menstruum or 
surrounding medium of the rudiment 
matter ( super-subtile Mass—Bhátádi) and. 
thus evolves another kind of subtile matter 
(Tanmátra) which becomes charged छाए 
the heat-potential ( Wtti—¢d—heat-and- 
light-potential) in addition to the impact- 
potential and the vibration-potential, and 
is called the unit of colour-potentiay 
'( ऋपतस्माच ).. 
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Now this subtile matter, this radiant 
matter, charged with light-and-heat-poten- 
tial; and also with impact and vibration 
potential, receives an accretion of Mass 
again from the rudiment-matter (Bhátádi), 
and by condensation and collocation evol- 
ves the Tejas Bhüta, the light-andbeat- 
corpuscle, which is charged with the specific ° 
Energy of the colour-stimulus, 7.c. radiates 
actual heat and light (विकिरण) in addition 
to manifesting the energy of impact (im- 
pingency) and of vibration (or oscillation). 


Next, this atom or light-and-heat-corpuscle 
disintegrates, and emanates as before a 
form of subtile matter charged with the 
taste-potential .( रसतन्माच १, in addition te 
the three potentials already generated, and 
also with the physical potential of viscous 
attraction. 

This subtile matter charged with the taste- 
potential and with the potential of viscous 
attraction condenses and collocates as 
before-into the water-atom which mani- 
fests the actual specific energies of viscous 
attraction and the taste-stimulus, 

The viscous water-atom charged with the 
actual specific Energy of the taste-stimulus 
disintegrates, and emanates as before a 
form of subtile matter charged with the 
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smel«potential in addition to the four 
“potentials already generated and also with 
the potential of cohesive attraction. 


10, This subtile matter charged with the smell- 
potential and with the potential of cohesive 
attraction condenses and collgcates. as 
before into the earth-atom,. which. manifests 
the actual specific Energies of cohesive 
attraction and the smell-stimulus 
Vijfiána-bhikshu in the Yoga-Vártika briefly 
summarises the Vishau Purána process 
as follows :— क 

Bhútádi as radicle in conjunction with Ma- 
hat produces the sound potential, which as 
radicle in conjunction with Bhiitidi pro- 
duces A kása, which as rádicle in conjunction 
with Bhitédi produces the touch-potential 
which as radicle in conjunction with Bhütádi 
produces Váyu; which as radicle in conjunc 
tion with Bhütádi produces the colour- 
- potential, which as radicle in con-junction 
with Bhátádi produces Tejas and so on 
~ [n this brief summary he does not bring. 
out the force of frasaty; (the disintegrating. .. 
process), and the distinction between the. 
genesis of subtile and gross matter 
: 'XTanmátra and 069) 1 da 
"pap TAM PED, स्वता स तयात: | 
सूसादिसु विकाशः et लन्मांत्रिकं तत: | 
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SUS शब्दतग्माचात्‌ आकाश NETTS | 

शब्दमारं तदाकाशं सूतादिः स समाहलोत्‌ | 

आकाशस्तु विकुष्पास: wit uud ह। 

यखवान्‌ अमवत्‌ वायु: तख cun! FM मतः। (faga) 


‘Jl. A famous passage in Parásara takes 
another view of the genesis and structure of the 
Tanmátras and the Bháüta.Paramásus. Krishna- 
páda, in the तत्ववयविवरथ, represents the scheme 


as follows :— 

The Tanmátras originate from one another 
in one linear series, and each Bhiita originates 
in a separate line from its own Tanmátra :— 


afe (Bhátádi) 


aama Sound-Tanmátra—as a radicle or 
centre surrounded or encircled 
by Bhátádi generates A kisa 
wamm Touch-Tanmétra—as a radicle or 
centre encircled by Sound-Tan- 
_ métra with A kasa-atom as à help 
l generates Váyu— 
wama Colour-Tanmátra—as a radicle or 
- ' , centre encircled by: Touch-Tan- 
mátra with Váyu-aiom as a help 
generates Tejas— 
"rum Taste-Tanmátra—as a radicle or 
centre encircled by Colour-Tan- 
mtra with Tejas-atom as a help 
generates Ap— 
qamma Smell-Tanmátra—as a radicle or 
centre encircled by Taste-Tan- 
mátra with Ap-atom as a help 
generates Prithivi 
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The genesis of a Bhüta-Paramásu (‘atom ) 
from the subtile matter of a Tanmátra is not here 
so simple ag in the view of the Vishnu Purána. The 
latter speaks of condensation and collocation, 
but in the passage under reference a Tanmátra 
is supposed to act as a .radicle, as the centre of a 
system, surrounded or’ encircled by Tanmátras 
of the immediately higher order in the medium of 
‘ils own Bhita. . 


Thus an atom of Akésa has the following 
structure :— 


Prakriti--Mahat 


Prakriti—Mahat 
Prakziti—Mahat 





Prakriti—Mahat 


An atom of Akisa . 


Sb — S/abda-Tanmátra (vibration-potential) 
Bh=( Bhátádi ) 


7 . 
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An atom of Vayu is constituted as follows — 
This takes place within the surrounding med- 

ium of A’késa. 


A kása 


A kása 





An atom of Váyu . 
Sp=Sparsa-Tanmdtra (impact-potential) 
Sb=S abda- Tanmátra (vibration-potential) 
An atom of Tejas—heat-and-light corpuscle— 
has the following structure :— 


Vayu 
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An atom of Tejas 
BpeRüpa-lanmátra — (light-potential ) 
Bp = Sparsa-Tanmátra. (Impact-potential) 
and so on, 

A Chemist will be disposed to push his chemical 
processes into the region of subtile matter. He 
may translate आवरण as a menstruum, and सहायक 
as a catalytic agent. ‘In this case, an atom of 
Váyu will be considered as generated from the 
impact-Tanmátra asa radicle, in the menstrüum 
of vibration-Tanmátra, with A'kása-atóms as a 
catalytic agent. l 

अवायं ae: ea जायते, merus भूतादिराहणोति, 
सत आकाश जायते, ततः WAN शब्दतयावात्‌ स्प्शेतन्मात जायति, सश्तग्यात्र 
शब्दत्प्रावभाहणीति; एवं शन्टतन्मावाहतातू आकाथस'हायकात्‌ सशतस्मावात्‌ 
वायुर्जायते, ततः अस्मात्‌ MATT रुपतन्मात्र जायते, रूपतम्माव 
सभ्तन्मावमाध्दोति, एवं wise वायुसहावकात्‌ रुपतन्माबात्‌ 
तेशो आायते--8॥4 so on. we क्रम: तत्तत्रवविवरणे NNUIQUN: | 
वरवरसुनि, तत्ववयभाष्य (fanna). 

‘A slight variation of the above view is ascribed. 
to a certain school of Vedantists in the तत्त्वनिर्यण. 
| . The scheme may be represented as follows :— 

A Bháta-atom ig evolved by integration (con- 
densation and collecation, स्थलांवस्थोरूप ) from the 


corresponding Tanmátra (subtile matter). This 
is the same view as that of the Vishnu purira, 
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The Tanmátras again evolve from one another in 
a lineal series as in Parásara's view. But the pro- 
cess. of this generation is somewhat more complex. 
A: Tanmátra first disintegrates and emanates in 
æ surrounding medium (a menstruum ) .of the 
Tanmátra just preceding it in the order of genesis 
and with the help of its own 50003 Bhita as a sort 
of. catalytic, generates the Tanmátra next in order 
e. gy the infra-atomic impact particles ( स्पथनन्माल ) 
disintegrate or emanate, in a surrounding 'atmos- 
phere’ of the vibratory subtile matter (गब्ट्तम्मान) 
and then with the help of their own atomic in- 
tegration Váyu, gas, generate the Tanmátra next. 
in order, the subtile matter of radiant light-and- 
heat (तेज!) 


IE, Pataijali’s view, as expounded in the व्यास- 
ara and योगवाच्धि क is as follows :— 
(a) The order of genesis of various forms of 
subtile matter (potentials) :— 
(1) Bhátádi,the rudiment-matter, original Mass, 
. acted on by Rajas, Energy, produces. the’ 
‘  sound-potential ( vibration-potential ) weqr-- 
` न्याम्याम्‌ अङङ्घाराभ्यां खकारय्थेजमर्ने राजसा कार! 
/ सहकारीभवति | 


(2). This subtile vibration-potential, as a radi- 
. cle, with accretion of rudiment-matter 
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(Bhátádi) condensing and collocating, and 


aeted on by Bajas, generates the subtile 
touch-potential ^ (impaot-potential) which 
is impingent as well ss vibratory (oscil- 


| lating) 


(3) 


(8) 


45) 


‘This subtile impact-potential again, as a 
.radicle, with accretion of rudiment-matter 


(Bhátádi) condensing and collocating, and 
acted on by Rajas, generates the subtile 
light-and-heat potential (wawa) which 
radiates light-and-heat, in addition to being, 
impingent and vibratory. 


Next, the light-and-heat potential, as a 
radicle, with aceretion of radiment-matter, 
(Bhütádi) condensing and collocating as 
before, generates the subtile taste-potential, 
which is charged with the potential of the 
taste-energy, and of viscous attraction, 
in addition to being vibratory, impingent 
and radiant. | 


Lastly, the subtile taste potential as a . 
radicle, with accretion of rudiment-matter 
as before, condensing and  eollocating, 
genegates the subtile. smell-potential, whigh 
is chgrged with the potential of the smell- 


energy, and also of cohesive attraction, 
-in addition to being vibratory, impingent 


and radiant. 
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The order of genesis of the Bhita .Paramázus,. 
(forms of atomic matter). En 

‘The five classes of atoms are generated as 
follows :— : 


(1) 
(2) 


(3) 


(4) 


(5) 


The sound-potential, subtile matter, with 
accretion of rudiment-matter ( Bhütádi ) 
generates the A kása-atom. . 

The touch-potentials combine with the 
vibratory particles ( sound- potential ) to 
gencrate the Váyu-atom. 

The light-and-heat potentials combine 
with touch-potentials and sound-petentials. 
(Le. with impact particles and vibratory 
particles) to produce the Tejas-atom, | 

The taste-potentials combine with light- 
and-heat potentials, touch-potentials and 
sound-potentials (7.e, with radiant, impingent 
and vibratory particles) io generate the 
Ap-atom and l 

The smell-potentials combine with the 
preceding potentials (i.e. with particles of 
touch-energy and with radiant, impingent 
and vibratory particles) to generate the 
earth-atom 


The A'kása-atom possesses penetrability, the 
Véyu-atom impact or mechanical pressure, the 
Tejas-atom, radiant heat-and-light, the Ap-atom, 
viscous attraction, and the Earth-atom, cohesive 
attraction. 
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Vijfiéna-bhikshu in ‘one ' passage gives the 
following scheme ef the genesis of the Bhütas s— 
A radicle of sound-potential with rudiment- 
matter gives A kása-atom (816६0), a radicle of 
touch-potential with A kisa-atom gives Váyu-atom, 
a radicle of light-and-heat potential with 
Váyu-atom gives Tejas-atom, a radicle of taste- 
potential with Tejas-atom gives Ap-atom, and a 
radicle of smell-potential with Ap-atom gives 
Earth-atom. On this view, an atom 


of A’k4ésa=Bh(Sb) 
of Véyu= ( Bh(Sb) } (Sp) 
of Tejas= { Bh(Sb) } (Sp) Rp 


where Bhewmrfz, 50 = अम्द्तन्मान्न, Sp :०स्पर्शतन्मात्र, 
RP=च्पमम्माल, and so on. 


Bhititas and Paramémus—Cosmo-genesis and its 
successive stages. 


The ‘five Bhiitas’ stand for a classification of 
substances on the basis of their generic properties 
resulting, as the Sánkhyas hold, from the structur- 
al type.of their constituent atoms—a classifica- 
tion -more physical than chemical, ot properly 
speaking chemico-physical, unlike the purely 
chemical classification of the so-called elemehts of 
modern chemistry, A Paramázu, again, is a type 
of atoms corresponding to each Bhita class, and 
indeed one and the same kind of Paramásu may 
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comprehend atoms of different masses, if only 
these should agree in their structural type. 
Cosmo-genesis—a bird’s eye view :—Out of the 
all-pervasive rudiment-matter (Bháütádi) appeared 
A'kása (ether), first as a Tanmátra (subtile matter) 
charged with the potential energy of sound (vibra- 
tion-potential) and then as an atomic integration 
of a mono-Tanmátric structure (the A'kása-atom 
—aratara) also ubiquitous and all-enveloping. In 
the next stage we find a new kind of Tanmátras, 
systems of the infra-atomic vibratory particles, so 
arranged as to manifest a new form of energy, 
that of impact or mechanical pressure and these 
Tanmátras (स्पा तन्‍्मानायखि) combining with the 
vibration-potentials ( Akisa Tanmátra) produced 
a new kind of atom, the di-Tanmátric Váyu-atom, 
which by aggregation formed a gaseous envelope 
composed of impinging (driving) vibratory parti- 
cles (४६४0), Next appeared the third class of 
Tanmátras, infra-atomic systems of the impinging 
vibratory particles, which by. their collocation 
developed a new form of Energy—the energy of 
radiant heat-and-light. These Tanmátras , (रूप- 
amana) combining with the potentials (Tan- 
mátras ) of vibration and . impact, produced a new 
kind of atom—the tri-Tanmátric Tejas-atom, the 
light-and-heat corpuscle, which by aggregation 
enveloped the. gaseous world in huge flames, 
In the next stage we have the fourth class of 
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"Tanmátras, new and complex iníra-atomic- systems 
of the- radiant. impinging vibratory particles, 
which evolved the energy of viscous attraction 
as well as the potential Energy concerned ‘in the 
taste-stimulus. These  Tanmátras (स तन्मालाणि) 
combining with the three previous ones, gave rise 
to another class of atoms, ‘the tetra-Tarnmátric 
Ap-atom, and the flaming gases were, thus preci- 
pitated into cosmic masses of viscous fluid matters 
(Ap) Finally appeared the fifth class of Tanmátras 
infra-atomic systems of the viscous radiant impin- 
ging vibratory particles which developed new 
forms of Energy—the Energy of cohesive 
attraction, as well as the potential energy concern- 
ed in the stimulus of smell These Tanmitras 
( गन्बबस्मालाणि ) uniting with the other four kinds 
of infra-atomic subtile particles, formed another 
class of atoms, the penta-Tanmátric Earth-atom. 
Thus the viscous fluid matters were condensed 
and transformed into the Earth-Bbüta, compri- 
sing the majority. of the so-called elements 
of chemistry 

The Purásas, in their own fanciful way, cop- 
ceive that, in the course of cosmic evolution, each 
succeeding Bhita appeared within an outer en- 
'velope of its immediate predecessor, with a total 
mass (or volume ? ) a tenth less than -that .of the 
latter. v TELS fiie: i 
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वियत्‌ WATS करेशगतो वायुः प्रकक्पिसः i 
चिन्तयेत्‌ वच्चिमफोंव मरुतो न्यूनवस्तिनं ^. 
aurae न्यूमाधिक-विचारणा | . 
वायोद्शांशसो न्यूनो afgatat mafaa: u 
पुरायोक्ल॑ AAR द्शांशेसू सपञ्चके s 

_ (पस्दशी-भूमविनेक) slokas 72,81 and 82) 


Exemples of the different Bhütas :— 


I. 


2. 


$ 7 ` 


3: 


| Akésa. This is ubiquitous. 
Váyu. Various substances composed of 
di-Tanmátric atoms,—kinds of V&yu—must 
. haye been formed in the gaseous envelope 
in the second stage of cosmic evolution, 
out of the proto-atoms of Akása. But 
they have either suffered a fresh trans- 
formation into substances of a more com- 
plex atomic structure, or have dissipated 
‘ into the mono-Tanmátric A kása, out of 
which they took their rise. The one 
familiar example now surviving is atmos- 
pheric air. Water-vapour (amu) is but water 
(Ap), and smoke, fumes, etc. but earth- 
particles in gaseous diffusion. 


Tejas:—Various classes of Tejas corr 


puscles,——substances with  tri-Tanmátric 
atomic structare, i.e. two grades subtler 
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than the ordinary elements of chemistry 
(which are of a penta-Tanmátric struc- 
ture),—are even now known. ( तेरो.मौमादि- 
. भोटेम ब्विध । भौम fea कौदय्थ खाकरजं-- 
वरवरर्मानि,--तत्त्वत्र्‍यभाव्य ) | 
First, there is fire, or the light-and-heat emit- 
ted by the burning log of wood or lamp (प्मग्निः-दीमः- 
भोम तेखः); Now it is important to note that the | 
flame of a burning log of wood (geqa) or an ail- 
lamp is‘ not pure Tejas, a pure: mass of light-and- 
heat corpuscles. There is chemical union with 
Earth-particles (particles of the hard , penta-Tan- 
matric substance) acted on by Energy ; and then 
the Tejas corpuscles, light-and-heat particles which 
are latent ( absorbed) therein, come forth as 
flame ( पाचि वीपष्टस्थन तदजुरसात्‌ तेजसः afana 
विज्ञाममिच्य — प्रवचनभाव्य, Sütra rro, Chap.‘ Yi) 
Then there is the light of the sun and the stars 
(दिव्य सौरं आदित्यादि ) which are flaming masses of 
molten viscous matters ( खजलमानेसघन तेजः fear तञ्च 
खूणा दि, anama, अक्त्प्रकरख ) or of molten 
earthy matters ( qutétfa सम्बाया तेजांसि wife ved 
wy नव अऋवस्थितानि,--विज्ञानभिक्तु, maara, Sütra 13, 
Chap. IIL) There is also the lightning, which 
liberates a kind of Tejas latent in the aqueous. 
particles and vapours, under the action of 
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‘Energy, in the same way as ‘an ordinary fire 
liberatés the Tejas latent in the wood or other 
fuel. . Next there are the stores of animal 
heat derived from the break-up of the nutritive 
material ( afea ) Lastly there comes the peculiar 
form of the Tejas Energy (radiant Energy) 
stored up in the metalliferous ores and igneous 
rocks which have been formed in the subterranean 
heat. Here. Earthy matters are mixed up, but the 
radiant Energy predominates in the composition of 
tlie metals (तेखव्माधिक्यन नेजसादिता सुवणोदीमां-विश्वान- 
fare, प्रवचनमाव्य, Bütra 19, Chap. HL) Aniruddha, 
a late Sánkhyà commentator, notes in reference to 
igneous bodies’ that the greater part of their 
mass is derived from the Earth-Bhiita, though the 
. Tejas particles determine the peculiar chemical 
combination, which produces them; and this must 
.also be his view of the composition of the metals. 
"WW ufu ( तेजसे शरीरे ufu) बहुतरपाथि वावववावष्टब्भ- 
wea, wen चानुपभोगात्‌। — (mfswgufa—8Sütra 112, 
Chap. V.) 

4. Ap. This viscous fluid of a tetra -Tanmátric 
structure has but one pure example, viz, 
water, though the various organic acids, 
the juices of fruits and ‘the saps of plants, 
are: supposed to. be transformations of. 
watery radicles combined with different 
kinds of earthy accretions. 
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5. Lastly the, Earth-Bhiita, the: Hard’ full 
formed matter, with its pénta-Tanmátric 
atoms, comprises by far the majority of 
the so-called chemical elements. 

The question is,—how does one and the same 
Bháta, of the same formal structure, comprise ' 
different kinds of elements, with different atomic 
masses, and different characteristic properties > 
And the answer is not far to seek. The properties: 
of a thing are only the energies that are manifest- 
edin the particular collocations of the three 
Giinas,—Mass, Energy and Essence ; and a tri- 
Tanmátric, or a penta-Tanmátric atom, ie. an: 
atom epimnposed of three or of five kinds of Tan- 
m&tras- may differ from another of the same class, in 
fespect of the number of constituent Tanmátras of 
any particular kind, as also of their collocation or: 
grouping, and therefore in. mass as well às. in. 
generic and specific characters 

The’ Sánkhya-Pátaíijala conceives the proper- 
tits ` (or energies) of substances to result from 
the grouping or the quanta of the Tanmátras, or 
the Gusas themselves, and hence any radicat 
differences in substances of the same Bhíáta class 
must characterise their atoms, though in an infra- 
sensible form. In the Nyáya-Vaiseshika, on the 
ether hand, the atoms of the same Bháüta class 
are alike in themselves, homogeneous ; and the ' 
vatiety of substances comprehended ` under the: 
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same Bhüta, is ascribéd merely to the different 
arrangements or. groupings of the atoms (sg) 
and not of their, components, for components 
they have none. | 

As a typical and familiar instance of the variety 
of characteristic properties (or energies) that may 
result from variations in accompaniment or group- 
ing, the Sánkhya-Pátaijala points to the various 
kinds of fruit acids and juices, all originating from 
one and the same Phila (water) with different 
accretions of earthy matters ( भूविकारा: ). In the 
same way, though we speak of only five classes of 
Tanmátras and atoms, the infinite variety of the 
world results from the infinitely varied collocations 
of the three original ‘Guzas, which underlie Tan- 
métra and atom alike ( सक्यरजस्तमसां ARET काछापतम्तः 


संघातः परभाणरिति--न्यायवार्तिक, saaat, reporting 
‘the Sénkhya view : खयुतसिद्धावयवः gura: परभांणुरिति--. 
argar, Sútra 44,Pada 11.--परमाण सार्मान्यविशेषात्मा 
कयुससिद्वाबयवभे दानुगवः ससुदायः-व्यासभाव्य, Sütra 44, 
Pada  IV,—4nrrarRfergr धर्मणः शक्तिरेय weg: 
(id, Bütra 14, Pada I.) यो wee samt 
सामान्य-पिशेषाक्मा dait wart (ibid, Stra 14, 
Pada 1H. ) l 

स्थादेखतू--कथ एकरूपाणा NUNTIAT मेक रूपा म्रष्ठत्तिः- 
qaa ny परिणामतः सखिडवर्‌। यथा वारिदविमुक्त' उदक 
xcd fe wag femine mara गारिवेस-ता्षी-मिस्म- 
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चिरविल्व-तिन्दकामलक-कर्पिस्ध फलरसतेया' परिणामात्‌ मर्घरा- | 
sqaqufrg कटकंषायतया विकश्पते,एव मकैंकरुणसन्ध वात्‌ प्रधानं 
xu आशित बप्रभागएणाः परिणामम दान्‌ प्रव त्तयन्ति। 
agga ग्रतिप्रति रुख्ात्रयविशेषात्‌, एकेकर यासयेण ar 
fai were इत्यर्थ! | 

( वाचस्पति--कोमुदी —( n Káriká 16. ) 

If we take a unint of rudiment-matter (Bhütádi) 
for the unit of mass (cf. the mass of an electron 
with a charge of motion etc.), and represent the 
first "Tanmátra by t, such units, and if further, 
ty, tuts units of mass (Bhütádi) be successively 
added at-each accretion to form a fresh .Tanmatra, 
then the second, third, fourth and fifth Tanmátras 
will respectively contain t,'+t,,t,+t,+t,, t,+ 
tst, +t, andt,+ty+t,7+t,+t, units of mass 

Also the Váyü atom (bi-Tanmétric system) 
wil contain t, +(t;+ts) Le, 2t,-Ft,' units of 
.mass ; the Tejás-atom ( tri-Tanmátric systém ) will. 
contain t,-F(t,-Ft4) (t, +tg+t,) Le. 8t,+2t)4+ 
t, units ;; the Ap-atom (tetra-Tanmátric system ) 
६ tlt tta tte ttt (b bp, ie: at 
-3ty+2t,+t, units ; andthe Earth-atom (penta-Tanmé- 
tric system), t,(t-Ft)- «(tS Et GR, C 
Le. 5६ + 4t, 3t, 2t tt, units. 

If units of mass be added to the first. Tanmátra 
to form the atom of A'kása, the latter will contain 
t,+t units of mass, "ES 
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" In. other ‘words the numbers representing the. | 
mass-units { Tamas ) in. the diffrent classes of atoms, 
( gross,matter ).will form an ascending series, viz, l 
ttt, Atty Zt 42t,4+t, 4t,43t,42t,+t, and 
5t, +4t,+3t,+2t, +t, 

Now if a follower of the Sankhya-Patafijala were 
asked to account for differences among Paramásus. 
of the saine Bháta class, he would-perhaps suppose 
t, to vary, from a, to 4, t, from 4, to 4,, t, from. 
d, to B, t, from:4, to B, and t, from 4, to Lge, 

.. Therefore the mass-units contained in the. Váyu- 
‘atoms’ of the different possible Váyu substances 
. would be represented by 24,+t, 24,+1+t, 2«, 4-2 नै 
tis टळून, “in A. P. ‘with unity as common 

difference, there being 2(8,—)4-1.possible Véyu 
substances l 


The mass-ünits contained in the Tejas-atoms of' 
the different possible Tejas substances would be 
_ répresented by the series, ‘3%, + 24,445 34,+24,4+ 
नन ipie 3B + 28,-+8, increasing in A. P. by 
unity as common difference, then. being 3(3,-4,)+ 
2(8,—c) 4-(8,—«,):4- r, Tejas substances possible. 
The mass-units contained in the Ap-atoms -of 
the diffefent possible Ap-substances would form 
the series 44,4+34%,424,4+4, 44,+34,+24,-+ 
dyt PO «1048, +36, 28, + By, there being 4(6,— 
4) t 3(5,—8) + 2(6, e डो (Btt . Ap-sub- 
stances possible, "e 


SASSO SSS TANNA PPP PD LPP PL PP PPP PPP PL PPP D P PP PPP PPP DLL 


HINDU CHEMISTRY 113 
PPP PPL LPL PLP PELL PLDI I PPP PPPL OP LPP: 


. The mass units contained in the Earth-atoms 

‘df the different possible "Earth-substances would 
form the series in A. P., 54, +44, +34, +24; + 4.६, 
54 tr 4, 344 3 2X4 +45 + Tororo + 48, + 38, + 
28,+8,, there being §(8,—<,)+4(8,— ५,)+ 3 (8,- ५.) 

+2 (8,—4,)+(8,—%,)+1 Earth-substances possible, 


Size ( परिमाण ).—As to size or volume, the Séa- 
khya accepts only two kinds—the infinitesimal, 
which is also without parts (sry --निरवयप्र) and the 
non-infinitesimal, which consists of parts (महत्‌-- 
सावयव ). The latter varies from the excessively 
small (tbe so-called Anus, Tanmátras and Paramá- 
mus) to the indefinitely great (परममह त--विभ —e.g.— 
A kása ) 


The Guxas alone are infinitesimal, with the 
‘exception of those ubiquitous ones that evolve into: 
A‘késa-atoms and Mind-stuff (आकाशाण, and ऋन्सः- 
करण) :~—all the rest of the evolved products (wheth- 
‘er subtile or gross matter) are non-infinitesimal. 


Vijfignabhikshu notes that all the Gusas 
(Reals) cannot be’ ubiquitous. If this were thé 
-case, that disturbance of equilibrium, that unequal 
aggregation with unequal stress and strain, with 
which cosmic evolution begins, would be im- 
possible. The Guras, which give rise to A'kása 
and Mind-stuff, must be held: to be ubiquitous, 
and this will suffice for the ubiquity of Prakriti. 
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(नच कर्महशने खुणास्यप्रकते: विमुत्वभेवावसस्यते xfs वाच्यम्‌ | 
सन्तःकरणाकाशहेठसुखानां विभ त्व न gg uq: । सब्येणु्ःमां' 
faa सति खःदापरिखामहेतक्षो बसंयोगाद्यसंभवात्‌ ( वोग- 
वात्तिक, Sütra 51, Pada III. ) 


Chemical analysis and . Synthesis—Elements. 
and Compounds 


What then is the equivalent in the Sánkhya- 
Pétafijala of the distinction between a chemical 
element and a chemical compound, or.is there 
none? Did or did not this elaborate physical 
analysis and classification of things lead on to a 
classification based on chemical analysis and chemi— 
cal synthesis? These are questions of singular 
interest, the answer to which will disclose some 
new points of view from which the ancient Hindu. 
thinkers approached. the problems of chemical 
physics and physical chemistry. 


Aggregates (बसूहाः) may, in regard to their 
structure, be divided into two classes, (1) those- 
of which the parts are in intimate union and fusion, 
being lost in the whole ( agufagqraqat: समूहाः ) ; 
and (2) mechanical aggregates, or collocations of' 
distinct and independent parts (युवसिद्धा यवाः सूः) 

A substance is an aggregate of the former kind 
and may be divided into two classes, (1) the Bhiitas- 
. and their ‘isomeric’ modifications ( भून, yaw द्‌ and 
सूतविकार ) ; and (2) chemical compounds (,मिजितद्‌ व्य, 


“l 
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खंहवसूकार्थ ). Chemical compounds again may be 
subdivided into two classes, (1) those composed 
of atoms of the same Bháüta class, i.e. of different. 
isomeric modifications ‘of the same Bháta, and 
(2) those composed of atoms of different. Bháta 
classes. ‘In the first case, there is contact between 
‘isomeric’ atoms ( earata-waim ), in the second 
case between heterogeneous or ‘polymeric’ atoms 
( feardta-zart ). The first contact leads to inti- 


mate union ( yg: —wgtgp मः संयोगविशेषः तेनव 
carat “वकारो भवति--विज्ञानभिक्षू, प्रवचनभाग्य ): the 


isomeric. atoms by a peculiar liberation of Energy 
(wemqtranrew—the action of similars on similars ) 
are attracted towards one another, and’ being 
riveted as it were, form the so-called material cause 

C SUTITA कारण) of the compound product. The 
second kind of contact (that between unlike or 
‘polymeric’ atoms of heterogeneous Bhutas ) begins, 
with a liberation of Energy ( swear ), which breaks 
up each of the: Bhütas, and taking particles 
(or atoms) of one as nuclei or radicles groups 
particles: of ,the rest round these radicles in 
a-comparatively free. or unattached condition. 
In this case, one Bhüta, that’ which serves to 
furnish’ the, radicles, not necessarily ‘that which 
is numerically or quantitatively predominant, 
gets the name of material cause ( पादाम कारवा ) 

and the .others, which by.their collocation cause 

the liberation of Energy (उपरमा, maea or free ) 
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are called efficient causes ( निमित्त कारण )--एवमेकेक- 
ख॒बासस्मवात प्रधान रजे wha कप्रधानसणाः परिणास- 
भे दाम्‌ wre वन्वि-वा'चस्पति, को चुदी on Káriká 16. The 
ilfustrations given ( vis. the Rasas as modifications | 
of Ap, water, with Earth-accretions) show that this 
process applies not only to the Guzas, but also to 
the Bhátas. wet क्ाकाशाट्रेकरस wfew पतित नाघारूपात 
संश्ेषात मिद्यतें-(मौड़पाद on Káriká 17).—aa यपि (स म्न 
शरीरे off) क्कवरपा। धरिवावब्रवामषटस्मात. wm च अगुए- 
MmT 'आनिरुञज on Sátra 112, Chap. V), जातिसाफुयय स्व 
कस्का कमदोषत्वात eager कमेकेरपि इन्द्रियः | gr 
VSF qA बाधन मास्ति। (विज्ञानभित्त --प्रबचमभाव्य) 
Aniruddha goes so far as to hold that both 

‘isomeric’ and ‘polymeric’ (or ‘heterogenic’) cóm- 
binations are real cases of constitutive contact. 
(cae संयोग, eg. भोतिकवायोदकारन्धकलवम्‌्--आअमिरुद् 
on Sütra 113, Chap. V.) But in the later Sánkhya- 
Pétafijala the current teaching denied this — 
बहूनाबुपादानाबोभात्‌ (Sátra 102, Chap V) when fama- 
भिक्षू, notes—agrat भिला तोयानां 'चोपादानत्व' s इष्टमिति 
 सजासोयभेषोपादामस्‌ । KECY धूसचत्टयमुफ्टस्भकम्‌ | ` 

` But besides these transformations of substance 
Ceanmcafea ) by ‘isomeric’ or 'heterogenic 


process, ceaseless changes go on in the charactets, 
the modality, and the states of substances—changes 
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which are due to the unequal distribution of force ` 
(or of stress and strain,—pressure) among the 
Guzas, which are in themselves constant. ( धमो- 
लघणावस्थापरिणामाः न द ज्यान्तरत:,--यथा VAT tar शत- 
wea शतं दशस्थाने दश, एकज्ञेकस्थाने, यचा Arafa 
स्तो नाता चोच्यते zfewrow wer वेति, -सग्यिनित्यत्व efa 
गुणानां विमर्द बो जिलयात्‌ू-व्यास नाव्य, Sütra 13, Pada 111). 

“Even as the same figure पर stands for a 


hundred in the place of hundred, for ten in the 
place of ten, and for a unit in the place of unit."* 





* This conclusively proves that the decimal notation was 
familiar to the Hindus when the Vyása-Bhiüshya was written, 
i.e. centuries .before the first appearance of the notation in 
the writings of the Arabs or the Greco-Syrian intermedia- 
ries. Váchaspati, who comments on the Vyása-Bháshya, 
composed his Nyáya-Sücht-Nibandha in वश्चक्कुवस्चुवत्र 
ie. Samvat 898 or 842 A. D. This cannot be S'aka 898, 
for apart from the decisive use of वत्‌सर, which by this time 
had come to signify the Samvat era, Váchaspati's commen- 
tator, Udayana, wrote the Lakshanáyalí in S/aka 906— 


'वीम्यरा्ुप्रमितेष्वसोतेष शकासतः | 
ap ~ A i 
वष षट्यनश्चक्र झुओधां anad ॥ 


and Udayana, who wrote the Parisuddhi on the Tátparyya- 
tiki of Váchaspati, could not have been a contemporary of 
the latter, as will also appear from the invocation to Saras- 
vati in the opening lines of the Parisuddhi. Váchaspati 
then preceded Udayana by 142 years, and must have been 
himself preceded by the author of the Vyása-Bháshya by a 
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Now the question is—in these mixed sub- 
stances does the fusion ‘take: place by Paramázus 
or by larger masses (or lumps) p Now a Paramánu 
is. defined to-be the smallest portion of any sub- . 
stance which exhibits the characteristic qualities of 
that substance,—in other words. it stands for the 
smallest homogéneous portion of any substance. 
It is not without parts and therefore not indivi- 
sible. It is subject to disintegration. Ina Bháta 
or its isomeric modification, the Paramásu, the 
smallest homogeneous component particle, is un- 
mixed, and: therefore corresponds to the atom of 
modern chemistry. In a mixed substance (fafaag =. 
संकृतमूताओ' whether it is an isomeric? ora ‘polymeric’ 
compound, the qualities are due to the mixture, 
and therefore its Paramázu, the smallest homo- 
geneous particle possessing its characteristic 
qualities, must result from the mixture of the 
Paramázus (in smaller or larger numbers as the case 
may be) of the component substances. The Para- 





longer interval still, for Váchaspati ascribes the Bháshya to 
Veda-Vyásà himself ( येदव्यासेन भाषिते भाव्ये व्याख्या 
विधास्यते ) The internal evidence also points to the con- 
clusion that the Bháshya cannot have been composed later 
than the sixth century,—cf. the quotations from Pafichasikha, 
Vérshaganya, and the Shashthi-Tantra-Sástra, without a 
single reference to l'svara-Kzishza— which is decisive. I 
may add that I remember to have come across passages of a 
similar import in Buddhist and other writings of a still 
earlier date, 
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mánu of a mixed substance therefore corresponds 
to what we now call molecule. ( सपक्ष ta a द'व्य 
पृरमाणरिति--व्यासभाग्य pre स्य हि प्रविभज्यमानस्थ afe- 
AA MANAR व्यवतिष्ठते सः कापकप्र पर्थ न्वपरमाण:-- 
waqa तस्यव शारदी--91079 52, Pada 111.--नाण- 
नित्यता म मिर्भागल । प्टथियोपरमाणः sarata, रिव्यादि- 
व्यक्हारस्त एधिव्यांदीनां ऋपकर्ष' काछाभिप्रावेय व । विज्ञाम- 
faa .--प्रवचनमाव्य, . Sátra 88, Chap. V. )—That the 
Paraméaus form molecules (9,8) ‘in forming 
substances, is acknowledged by the Sénkhyas as will 
appear from Gaudapáda,— तथा च्यन्योन्या अवाक्च द्रण - 
कवत्‌एंसाः | (गौ इपाट, on Káriká 12). Even the Vaise- 
Shikas, with their prejudice against ‘polymeric’ or 
‘heterogenic’ combination, acknowledge . that in 
‘polymeric’ compounds the different Bhiita- 
substances unite by their Paraméaus (or atoms ) 
though they rigidly insist that in such cases ouly 
‘one atom should be regarded as the ‘radicle’ 
(उपादान or टुव्यासस्भक्ष कारण ) and the others as 
co-efficient causes (fatfirn कारण- उपष्टम्भक, ८.८. wa- 
पाद--रव TY "gU महाभूतेष्‌, महेअरस्याभिध्यागमा- 
ग्राम्‌ तजपेभ्योट्य्‌ भ्यः प्रार्थिवपरमाण सहितेभ्यो सहद्यडधमुत्‌- 
परते ( wuetzwmgp—where 57100374 notes पार्थिवा 
अवयवा sgean: and Udayana strat प्रस्माणा at 


miima सावित्य भ wage इिरणयत विवक्तिम ) । 
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It is only in the medizval Sánkhya-Pátafijala- 
that under the influence of the Nyéya-Vaiseshika 
doctrine a radical difference was conceived tu 
exist between the structure (or constitution) of a 
molecule composed of ‘isomeric’ atoms, and that 
of one composed of heterogeneous (or “polymeric”) 
atoms. Inthe former case, there was believed te 


take place intimate union ( सङ), in the latter case, 
only a grouping of comparatively free or loosely 
attached atoms round a radicle atom ( ew), with. 
liberation of Energy ( उपष्स्थ,--अवष्म्ध-- ० faen ) 
and the setting up of unequal stress and strain 
( uum षम्यविमह्‌ — Pray ). At the same time, 
it was of course admitted that this distinction 


does not apply to the forms of subtile matter 
( Tanmátra— खूच्झभूत ) which could unite in inti- 


mate fusion, whether homogeneous or hetero- 
geneous. For example, the subtile body ( रूच्छा- 
शरीर ) which is supposed to be the seat or 
vehicle of the conscious principle is acknowledged 
> by Vijfiána-bhikshu to be penta-Bhautic (144a taa); 
‘in other words, all the five Tanmátras serve as 
material causes, though the gross body (the 
| animal organism) is stated to be only a “polymeric” 
compound, with the Earth-Bháta as radicle or base. 


° b Qe 
अधिष्ठानशरीर च खूच्झ पञ्चभूसात्मक वच्यते।. तत्मालक्षास्थ 
यत्‌ भूनपञ्चक fap funiei Omar otras 11 
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and 12, Chap, III. — grax mfi warfa चः . 
भूसामि sreafa (ibid. Sutra 19, Chap. II.) 





But in the original Sánkhya-Pátafijala it ap 
pears that the production of a new substance by 


mixture of unlike Bhátas ( विञाततोबसंवोग ) was con- 


ceded as freely as in the Vedánta, and was con- 
ceived as nowise differing from the formation of 
a compound of atoms of the same Bhita class. 
The Sánkhya analysis of all change into trans- 
formations of Energy due to collocations - of un- 
changing Gusas, in other words the | prevailing 
chemico-physical (or physical) point of view, 
naturally recognises no distinctiou between collo- 
cations of ‘isomeric’ and those of heterogeneous (or 
'polymeric) atoms. At bottom they are all collo- 
cations of the Guras. Even Víjfiána-bhikshu who, as 
one of the latest expounders of the Sánkhya-Pátafi-. 
jala, has been most affected by the Vaiseshika preju- 
dice against ‘polymeric’ combination (विज्ातोवसंबोग) 
urges that the qualities of a compound substance 
are not necessarily the result of similar qualities in 


A 
the component elements. ( सञ्जातीय- partet 
कार उणारम्थकता इति तु तेवां (तार्षिकायां) afa म fase: |) 


Elsewhere he explains that- far from the vital acti- 
vity being independent it is originated and main- 
tained by the combined operation or fusion of the 
different sensory and motor reflexes of the living 
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‘organism, and notes that the united operation `~ 
of mixed (or miscellaneous) causes, where there 
‘is a fit collocation of matter, offers no difficulty to 


a follower of the Sénkhva-Pétafijala afa nya a 
aaa, सामग्रोसमवपाने संति खनेक्ैरपि afara: 
wat tera तपादने बाधक नास्ति-प्रवचनभाव्य, Sütra 
` 3, Chap. IL) In the middle of the ninth centuty, 


we find Váchaspati instancing some ‘heterogenic’ or 
‘polymeric’ compositions as typical examples of 


evolutionary change (परिणाम) and unhesitatingly 
accepting the substantive character of the products. 
fn the Kaumudi he describes the various acids 
and juices of fruits as modifications of the same 
original water in the presence of different kinds 
of earthy accretions. The process is peculiar. The 
water-particle(or atom) serves as a radicle or centre 
ef a system, and the different kinds of the Earth- 
Bhiita centering round this as a nucleus become 
the seat of forces, which bring in the development 
of new energies (and new qualities, e.g. tastes) 


in the water. ( यथा वारिद्विमुक्त उदक एक एसमेपि वत्तदू- 

aafno व्यासाद्य नारित्तेत-त ची-यिज्व-चपित्थाटि-रसतया : 
परिणामांत मधुर'मुळवषसिक्षकटुकषायसया विकल्पते। इति ` 
-ए्कैकएयसम्भ्रवात्‌ wag आशित्य च्यप्रपामरुणा; परि- 
yen दान्‌ प्रवक्तवन्वि। (कौमुदे on Káriká 16). Váchaspati 


also points out that different substances may be 
transfortaed into one ‘andthe same substance (e.g. 
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the production of salt by the cow, the horse, the 
ibuffaló and the elephant, thrown into the saltfactory 
-of Sambara.in Rajputana or of the flame of a 
candle by the combination of wick, oil and fire. 


(.परिकार्मकत्व बहूनामपि एकः परिणामः se: ` तदूयचा 
मषाटस-स्हिषमाकङ्कामां रुमामिक्षिप्मानां, waarmee 
ema: परिणामः, वर्झितेजानकार्ना च प्रदीप इति R- 
वंशारटी on व्यासभागष्य, Pada IV. Sutra 14.) 


Earlier still, .e., not later than the sixth century, 
the Vyása-Bháshya, noting that inorganic matter, 
vegetable substances and animal substances do not 
differ from one another essentially in. respect of 
their potential energies and ultimate constituents, 
points out that various bi-Bhautic chemical com- 
pounds of water and earth substances, in the shape 
of saps, acids and juices, are found in plants in 
their different parts. (agent: पारिणामिक रसादि- 
वे अरूण wrata इष्टम्‌). In other words, bi-Bhautic 
-compounds are here placed in the same category 
as ‘isomeric’ compounds of substances of the same 
Bháóta class, for here the particles of both the 


Bhátas are regarded as forming the matter 


(material cause—syrettatc®) of the smallest homo- 
.geneous portions of the compound substances. 


N.B.—Váchaspati naturally interprets this to 
-mean sepirate modifications of the two Bhiitas. 
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The view of the earlier Sáükhyas that atoms of 
different Bhütas may chemically combine to form 
molecules of compound substances as much as atoms 
of different modes of the same Bhita comes out 
clearly in Utpala’s brief reference to the Sinkhya 
. system in his commentary on Varahamihira's Vrihat 
Samhita, ( एम्मः पञ्चम्यः [ ware: ] पद्मइासूवानि nafa 
aa: अरोरिण्सं “ शरीराणि । यतः पस्रमहाभूवमयाणि शरीर्राण 
^ Utpala, Chap. 1, S‘loka 7 ). 


Chemistry in the medieal sehools of ancient 
India :—As a matter of fact, long before the fifth 
eentury, probably as early as the first century A. D, 
the prevailing schools of medicine and surgery which 
were based on the S'áükhys teaching with a metho- 
dology derived from the Nyáya-Vaiseshika doctrine 
( of, Charaka, S'árírssthána, Chap. I, Vimánastháns, 
Chap. VIII—also Susruta, S“rirasthina, Chap. 1) 
had founded an elaborate theory of inorganic and 
‘organic compounds, which equally admitted iso- 
Bhantic and hetero-Bhautic combinations. Like the 
Vedantists; Charaka held that each of the gross 
` Bhütas (Mabábhütas) is a peculiar ultra-chemical 
compound of five original subtile Bhütas. In this 
sense, every substance is penta Bhautie, but for 
purposes of chemical analysis and synthesis, $ e. 
considered with reference to the Mahdbhitag, all 
substances in their chemical constitution, belong to 


~ 


HINDU CHEMISTRY 125 


one or other of the following classes: Mono- 


Bhautic, bi-Bhautie, tri-Bhautic, tetra-Bhautie, and 
penta-Bhautic. Compounds of. different Bhitas, 
again, may combine to form more complex substifn- 
ces, and these in their turn, higher compounds still, 
and so on in progressive transformation, as is more 
specially thé case with organic substances and 
products, 

Physical characters of the Bhitas:— The pre- 
vailing physical characters of the different Bhiitas 
and their isomeric modes are enumerated as follows. 

Earth-subetances=— Heavy, rough, bard, inert; 

dense, opaque, exciting 
the sense of smell. 

Ap-substanceg-—Liquid, viscous, cold, soft, 

slippery, fluid, exciting the 
sense of taste, 

'Tejas-substances— Hot, penetrative, subtle, light, 

dry, clear, rarefied, and 
luminous. 

Vayu-substances—Light, cold, dry, transparent, 

rare-fied, impingent, 

A'^kása-substances—Imponderable (or light), 

rarefied, elastic, capable of 
sound ( vibrations ) 

( गुदुखर कठिनमन्दस्थिराविषदसा न्-स्थुखगन्धगुद्वशुलानि पार्थिवानि। 


दबखिस्छ औदमम्दसदुपिब्छिलसर सगुसवशखामि इाप्यानि। SaN- 
लसरुदविषदरूपयुणबइुलामि wait: लधघशौतरुदस्तरविषदसूझऋस्प्श- 
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arfa aranfa । उष्ण नोश्छक्ूव्सलइक्चविषद्रूपएरषक्ञडानि, 
आग्ने यानि। ` wy शीत «Wo सर विषद qug UI NRS- 
बानि वायव्यानि। p लघुं खच Ga शम्द्गसवछामिं 
arana Charaka, S'árírasthána, Chap. 26 





compare ‘Susruta, Sütrasthána, Chap. 41 ) 


Charaka points out that the primary qualities 
or specific physical characters of tbe five Bhitas, 
are tactile qualities, i. e. sensible to touch, e. g. 
hardness (or roughness) for Earth, liquidity ( or. 
yielding to pressure.) for Ap, impelling or moving 
force ( pressure ) for Váyu, heat for Tejas, and 
Vacuum ( non-resistance, penetrability ) for १0६8१. 

(खरदुवचमोव्शत्व भूजजञानिबतेजलाम्‌, 

साकाशस्थाप्रतोधातो ce fay यथाक्रमम्‌ । 

लक्ष सव्यसेवतत्‌ स्पशनेम्द्रिवगोचरः | 

Charaka-S'árírasthána, Chap. I ) 

( c£. the elaborate enumeration of physical charac- 
ters quoted in Vijfiána-bhikshu, Yoga-Víártika, 
5608 42, Pada Í ;—also Varavara’s commentary 
on Tattva-traya, Achit-prakarana ), 

The Mabhá-Bhütas—mechanical mixtures :— 
Susruta notes that each of the gross Bhitas-( Mahá- 
bhütas ): is found mixed up with the other Bhiitas ; 
—e, g., the Mahábhüta A'kása is the receptacle (or 
vehicle) of air, heat-and-light, and water vapour ; 
the Mahábháta Váyu, of water-vapour, light-and 
heat; and -even fine particles of Earth held:in 
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Suspension; the Mahábhüta Tejas, of earth-parti- 
cles in the shape of smoke, and also water-vapour 
(aaran सर्व्यान्य सानि fate pq Susruta. 
S'árírasthána Chap. 1. ) aap पुनः खन्वथा “व्याचक्षते । C 
आक्षाशे पवम-दहन-तोयानि। वायो तेजोथ्ख नी gafa 
अप ताविशेष ख। भूमिरपि yafaa तेजसि aga 
पागीयर्माप |—Dalvaza on Susruta, loc. cit.) 

Mono-Bhautic Earth-substances i—Charaka and: 
Susrufs regard the following-as Earth-substances— 
Gold, the five Lohas (silver, copper, lead, iron 
and tin) and their ‘rust’, arsenic, orpiment, various 
mineral eartlis and salts, sand, précious stones, 
(Charaka, Sütrasthána, Chap. 1. Cf. also Susruta, 
' Sátrasthána, Chap. | पार्थिबाः gan रजतर्मागामुक्त!मनः- 
शिल्लाब्यवृकप्रालादवः | gma इह पार्थिवलसेवाजुंगेक्रियते 
सुरूत्वक!ठिन्यस्य य्यादिहेतुनि: | Sa चादि सहसात्‌ Ayaa- 
सिञतासुधा रिता“ wig भेरिकरसाझन प्ररूतीसां-- 
Dalvasa on Susruta, loc. cit. ) 

The salts include common salt, saltpetre etc.. 


Susruta mentions the alkalis, borax,. natron, 
Yavakshára ( carbonate of potash ) etc. 


Of these Earth-substances, some were known 
to be compounds, e.g. the chemical salts of. the 
metals, collyrium etc. Susruta describes the pre- 
paration of the metallic salts. , The leaves of the 


metals were pasted over with the salts, and then. 
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roasted (saemfa ) (Chikitsásthána, Chap. 10). 
These metallic salts are therefore mono-Bhautic 
Earth-compounds. Susruta also gives the prepara- 
tion of mild and caustic alkalis. — (Sátrasthána, 
Chap. 11) . 

Ap-substances, simple and compound :— 

Susruta, following Charaka, enumerates various 
classes of Ap-substances ( वदु ब्ब) as follows :— 
waters, acids, milks, curds, butters, oils (vegetable 
as well as animal) fats, honies, molasses, alco- 
holic liquors, urines etc. 

: Pure Ap ( Mahabhita) is tasteless and the 
six tastes are developed when the Mahábháta 
Ap enters into combination, mechanical or chemi- 
cal, with other Mahábhütas. Susruta notes that 
. various kinds of Earths are dissolved in the waters 
of different localities, and where the, particles 
' so dissolved are predominantly Earthy, the water 
tastes acid or salt, —where predominantly watery, 
. the resulting taste is sweet,— where the Earth 
particles are mixed up with Tejas, the water tastes 
.pungent or bitter etc. Such is the case with mecha- 
nical mixtures. In the case of bi-Bhautic or tri- 
Bhautic compounds Charaka mentions that sub- 
stances with Mahábhüta Ap predominating in 
their composition teste sweet ; with Mah&bhitas 
Earth and Tejas predominating, acid ; with Mahé 
bhitas Ap and Tejas predominating, salt ; with 
.Mahábhütas Váyu and Tejas predominating. pun- 
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gent; with Mabébhitas Váyu and A'kása predo- 
minating, bitter ; and with Mahábhiütas Váyu and 
Earth predominating, astringent. ( Charaka, Sátra- 
Sthána, Chap. 26,—cf. Susruta, Sütrastháína, 
Chap. 42) 

In fact with the exception of Susruta’s waters, 
which are mechanical mixtures, or rather solutions, 
all these Ap-substances are organic products, 
and, as such, penta-Bhautic, 7, e. compounded of all 
the five Mahábhátas, and the particular ‘taste’ 
which is developed depends on the relative pro- 
portion of the Mahábhütas, and the predominance 
of one or more of them in the penta-Bhautic 
compound in question. 

Qualities of Compounds.—The isomeric modes 
of.each Mahábhüta have specific colours, tastes 
etc. due to their structure, 7. e, the arrangement 
of their atoms, and the physico-chemical charac- 
ters of compounds whether of the same or of 
different Mahábhütas result from the collocation 
in unequal proportion of the different forces 
latent in the atoms of the component substances. 
Charaka adds that the varied forms (textures ) 
and colours of organic substances, whether vege- 
table or animal, are derived in the same way. 


एवभेतेषां रामां aga न्यनातिरेकविशेषात्‌ su 
भूतानाम्‌ । सूसानामिव aaga नामावणासति- 
feriam: | 
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. Susruta ignores Charaka’s distinction ` between 
Mahábhüta and subtile, Bhüta, and views every 
substance as in reality’ penta-Bhautic, and it is 
only’ the relative predominance of a particular 
Bhita ot Bhütas in any substance that deter- 


mines its class.  ( एथिव्यप्त जोषाब वाकाशामा मसु- 
दावात्‌ दुवष्याभिभिष्ठ fep । उत्कष स्त wfusrgwt भवति 


ve पार्थिव इद्‌ ma इद aad xz वाजब्य इद्‌ 
साकाशोर्दामति। Susruta, Sütrasthána, Chap. 41 ) 

The extant Charaka and Susruta — Succession 
of medical authorities :— 

The extant Charaka and Susruta, the sources 
of our present information regarding the progress 
of scientific knowledge in the medical schools of 
Ancient India, are both redactions of original 
authorities, The extant Charaka is a redaction by 
Dridhabala of the genuine Charaka Samhité, 
-which was itself a redaction by Charaka of the 
original work of Agnivesa, the disciple of A'treya 
Punarvasu as distinguished from Krishadtreya and 
Bhikshu A‘treya, also well-known medical autho- 
rities. The extant Susruta is a redaction by 
Nagarjuna of an original work ( Vriddha Susruta ) 
‘by Susruta, the disciple of Dhanvantari. That 
Charaka preceded Susruta .is almost certain, 
Nágárjuna was probably earlier than Dridhabala. 
This Nágárjuna is believed to have been the author 
of a commentary on Patafijali’s- Mahábháshya (vide 
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Bhojavritti' and Chakrapási), and was ‘probably 
identical. with the alchemist Négirjuna (Siddha 
Nágárjuna), the metallurgist Nágárjuna ( author 
of a treatise on metallurgy, Lohas stra ), and the 
Buddhist Nágárjuna, author of. the Midhyamika 
sitravritti. Charaka and. Susruta continued to 
receive additions- after Dridhabala and Nágár- 
juna, and even after Vágbha/a, but the whole of 
the extant Charaka is probably much earlier than 
the commentator Chakrapási, and the whole of 
the extant Susruta earlier than Dalvana, the 
commentator, and: Madhava, the author of Rug- 
vinischaya. “The extracts in Vágbha/a make it 
certain that the passages { have quoted or shall 
quote from the Sátrasthána and S 'árírasthána of 
Charaka and Susruta cannot be’ later than the 
sixth century of the Christian era. 

Preparation of Chemical Compounds.—The 
knowledge of chemical compounds and of their 
preparation continued to make progress in. the 
Charaka and Susruta Schools. The great metal- 
lurgist, Patafijali, in his treatise on Metallurgy 
(Amura) gave elaborate directions for many 
metallurgic and chemical processes specially jhe 
preparation of the metallic salts, alloys and amal- 
gams, and the extraction, purification and assay- 
ing of metals. Probably it was Patafijali who 
discovered the use of the mixtures called Vidas, 
which contained aqua regia or other mineral acids 
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in potentia, Unfortunately Patafijali's magnum 
opus appears to have been lost, but extracts from 
it are frequently found in medieval works on 
Medicine and Rasáyana, which leave no doubt 
as to its remarkable scientific value. The metal- 
lurgist Nágárjina advanced the knowledge of 
chemical compounds by his preparations of mer- 
cury. The Harshacharita, in the seventh cen- 
tury, relates a fable concerning this Nágárjuna, 
and speaks of him as a friend and’ contem- 
porary of Sátaváhana. The relative priority of 
Pataüjali and Nágárjuna is a vexed question. in 
the history of metallurgy. That Nágárjuna's Loha- 
sistra was earlier than the final redaction ' of 
Patafijali will appear from the following circum- 
stances :—(1) Chakradatta in his summary of 
Nágárjuna mentions that the chemical process of ' 
testing pure iron must be repeated twice before 
it can be regarded as decisive, whereas S'ivadása 
Sen's extract from Patafijali shows that the latter 
directed the process to be repeated seven times; 
(2) Patafijali in the Abhraka-vidhi (mica operation) 
adds mercury, which in this particular operation 
is wanting in Nágárjuna's recipe ( cf. Chakradatta, 
and Patafijali as reported in the Yogaratnákara- 
samuchchaya ) ; and (3) Nágárjuna is quoted in the 
earlier compilations, Patafijali in the later. 

Early in the sixth century, Varihamibira in the 
Vrihat Samhitá gives several preparations of 
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cements or powders called. Vajra-lepa, “cements 
strong as the, thunderbolt ;” and;there was ample 
use for these in the temple architecture of the 
Buddhist period, the remains .of which bear 
testimony to the adamantine strength of these 
metal or rock cements. ( प्रास! दूह लोअवलभीलिकू- 
प्रविनास कुडयळूम प्र सन्वप्तो दासव्यो वष सङ्स्तारुतस्थायो | 
Chapter 56. {bid ). Varáhamihira also alludes to 
the experts in machinery (aaifag:, बन्तत्ञा:) and the 
professional experts in the composition of dyes and 
cosmetics (रागगन्बयुक्षिविदः Ch.16, also Ch.15). I would 
also refer to the interesting Chapter on cosmetics 
(Ch. 76) where Varáhamihira gives various recipes 
for artificial imitations of natural flower scents as 
of the essence of Vakula, Utpala, Champaka, 
Atimuktaka &c., arranges compound scents in a 
“sort of scale according to the proportions uf cer- 





tain ground essences used in their preparation, 
and determines by the mathematical calculus 
of combination ( लष्टक्प्र्ार) the number of 
variations of the different notes in this scale. 
To these classes of professional experts were 
due three of the great Indian discoveries in the 
chemical arts and manufactures which enabled 
India to command for more than a thousand years 
the markets of the East as well as the West and 
secured to her an easy and uniyersally recognised 
pre-eminence among the nations of the world in 
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manufactures and exports :—(1) the: preparation of 
fast dyes for textile fabrics by the treatment of 
natural dyes like MafijishtA4 with alum ( तुवरी मंजिष्ठा 
रानबन्चिनी) and other chemicals (e.g. sulphate of iron) 
also cow-dung, (cf.the“cowdung substitute", Roscoe); 
(2) the extraction of the principle of indigotin from 
the indigo plant by a process which however crude 
is essentially an anticipation of modern chemical 
methods ; and (3) the tempering of steel in a 
manner worthy of advanced metallurgy, a process 
to which the media:val world owed: its Damascus 
swords, It was this applied chemistry much more 
than handicraft skill which gave India her premier 
position in the middle ages and earlier (indeed 
from Pliny to Tavernier) in exports and manu- 
factures; for in handicraft skill as in design and 
workmanship, great as were her merits, India 
came to be surpassed by her disciples China and 
Japan 

The Visavadatt# and the Dasakumára Charita 
in the sixth century sllude to the preparation of 
a mass of fixed or coagulated mercury (qite- 
पियड इव कालधातुवादिनः-वासवद्त्ता); a chemical powder, 
the*inbalation of which would bring on deep sleep 


or stupor ( Aaga --दगकुमारघरित ) ; a chemically 
prepared stick or wick for producing light without 


fire (arafa का--ट्शकुबारचरित) ; and a powder which - 
` like anesthetic drugs or curare,  paralvses 
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sensory and mótot organs ( awry भिव इम्प्ियाणाम्‌ 
--वासबदत्ता:- भी खिंगकरय feat quw: Vrinda 
( circa-930 A. D. ) notices the. preparation of sul- 
phide:of mercury ( रसाम्यत्तचूण ) composed of one 
part of sulphur, and half. its weight of mer- 
cry; and also of cuprous sulphide (पपटिवाख)... 
‘Chakrapini: ( circa 1050 A, D.) mentions the pre- 
paration of the black sulphide of mercury, “by 
taking equal parts of mercury and sulphur”. 

“The Ras&rnava ( circa 1200 A. D, ) notices the 
colours of metallic flámes, probably after Patafijali ; 
¢. g. copper gives blue flame’; ~ tin, pigeon- ` 
coloured ; lead, pale; iron, tawny-; blue vitriol, 
red.: It may be noted that the Rasirnava regards 
mercury as a penta-Bhautic substance. | 

The Rasaratna-samuchchaya divides the mi- 
neral kingdom ( Earth-substances, simple and 
compound) into the following classes :— (1) 
The eight Rasas, mica, pyrites, bitumen, 
blue vitriol, calamine,. etc, (2) The eight Upa- 
rasas ( useful in operations of mercury), sulphyr,. 
red ochre, green vitriol, alum, orpiment, realgar; 
collyrium, and medicinal earth, to which may: be. 
added the eight Sádhárasa Rasas, sal-ammoniác, 
cowrie, cinnabar, rock vermilion, etc. (3) The 
gems, diamond, emerald, sapphire, cat's eye; sun- 
stone, moon-stone, pearl; etc. (4) The metals 


\ 
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gold, silver, iron, copper, lead, tin, and the alloys— 
brass and bell-metal. Other Earth-substances are 
six salts, three alkalis, mineral earths, and several 
poisons ( cf. vol. I, pp. 32-98 ). 

~ Chemical compositions and decompositions— 
metallurgic processes.—In these writings, we 
frequently come across instances of chemical 
composition and decomposition, by processes, 
more or less crude, of calcination, distillation, 
sublimation, steaming, fixation, etc. ( wefrare. 
अधःपातन, BY पातन, GVA, Wat etc. ) e. g. the pre- 
paration of perchloride of mercury by taking 
common salt and mercury ( रसकपू र--पारदस्य E- 
मस्झीकरण भन्द्रिकाकारः); of sulphide of mercury 
(mp) by taking sulphur and mercury ; of 
Sindára from lead ( frg TUTURITR— Amara- 
kosha ) ;—of the medicinal compounds, Svarza- 
sindára and Rasasindüra, with mercury, sulphur 
and gold, where gold may have been fancied 
to influence the resulting compound in some 
mysterious way, either as a ‘dynamic’ or as a 
catalytic ;—also the extraction by chemical de- 
composition of mercury from sulphide of ‘mercury 


(fag w—vide agga); of copper from 


sulphate of copper ( am, सस्यक) by heating this 
substance with one-fourth of its weight of borax 
( Rasaratna-samuchchaya,—cf. Bhivaprakisa, ag’ 
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त वाखरोपपाढु; feft area agafa); of zinc (वङ्गाभ) 
wag). £9, . calamine ( xww—Rasátsava) ; of 
copper’ from pyrites (माचि, fem,  etc— 
Rásármava, (though the golden pyrites were 
'$üpposed to be a'semi-metal of gold, contain» 
ing some gold along with the essence of copper)— 
the purification of mercury ‘by repeated distilla- 
tion from lead and tin with which it is used 
to be adulterated in the market. The various 
metallurgic \ processes described are—extraction, 
purification kil ing ( formation of oxides, chlorides 
and oxy-chlorides for the most part?) cal = 
incineration, powdering,, solution, distillation, 
precipitation, rinsing ( or washing ), drying, steam- 
ing, melting, casting, filing, etc. to all which \each 
of the known minerals was successfully subjected 
by the use of apparatus and reagents and the 
application of heat in different measures (खरपाक--. ] 
मध्यमपाक-- and wegra)—methods which, if | 
. often crude, especially from the absence of inde-. 
_ pendent and isolated mineral acids, were, yet 1n 
several instances remarkably:simple and effective;. 
and which, after all by the use of various Vidas 
` potentially containing mineral acids 1 aqua regia, 
sulphuric acid, hydrochloric acid, etc.) virtually 
accomplished the practical ends kept, in view, 
To these were added several special processes 
‘for mercury (eg. fixation), bringing up the 
number of ‘mercurial operations to nineteen. 
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It may be noted that the mixtures: called Vidas, 
which potentially contained dilute mineral acids, 
were regularly employed not only in killing the 
metals (forming their oxides and chlorides ) 
but— what is of fundamental importance—for pur- 
poses of chemical decomposition of metallic salts, 
etc, and the extraction and purification of metals. 

Organic Compounds.— Organic Compounds are 
either vegetable or animal substances. (स्थावर 
"hp भूस). The molasses, the fermented liquors, the 
saps and juices of plants, fruit acids, vegetable 
ashes and alkalis together with the tissues. of 


plants, are vegetable compounds RR, स्थावर मूत). 
Honey, milk, curd, butter, fat, bile, urine, aiid 
other excreta, together with the organs and tissues 
of animals, are animal substances. Charaka 
notices vegetable as well as animal oils, The 
viscous (oily) substances are classed under four 


heads—butters, oils, fats, and marrows ( सर्पिलल 


वसा WeNT xp हो vegas घः ) Salt may be either 
mineral or vegetable salt. 


Susruta divides poisons into two classes—Vege- 
table and animal, but several poisons expressly 
termed mineral poisons ( urafas) are included in 
the first class. 


All organic substances, whether animal or 
vegetable, are penta-Bhautic, being compounded 
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of greater or less proportions of- the five Mahá- 
bhátas. 


Taking the human body Charaka finds that 
the foetus is composed of sixteen organic sub- 
stances, viz. four, composing the Sperm-cell which 
comes from the male ; four composing the germ- 
cell which comes from the female ; four ‘added by 
the transformation of the nutritive material, and 
finally, four kinds of subtile matter, which together 
form the vehicle of the conscious principle. As tow 
the four organic substances which compose the 
sperm-cell, or the other four which compose the 
germ:cell, it is not clear whether in Charaka's view 
they are also in their turn compounded of less 
complex organic substances, or whether their 
constituent elements are inorganic penta-Bhautic 
compounds. 


The tissues that appear in the course of deve- 
lopment of the foetus are further’ transformations 
(higher compounds ) of -these foetal substances. 
All the component substances of the body are 
penta-Bhautic . compounds, though sometimes 
they are assigned to the particular Bhütas which 
predominate in their composition, e. g. bile ‘to Tejas, 
lymph, chyle, blood, fat, urine, sweat and other 
secre tions to Ap, and skin, flesh, bones, nails, 


hair, etc. to Earth. (शुक वा युग्निसूम्य व्रणा पादवत्‌ i— 
गम स्व चत्तारि agit धानि भूसामि सातापिहृसम्भ्रवानि arg- 
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खानि aaga चव et ség. Charaka, S-4rirasthéna, 
Chap.IL;vide also Charaka, S árírasthána, Chap, VII 

cf, Gabgádhara's Jalpakalpataru. few a@att भूत 
शरोराराम्प्रकतेअःप्रधानपञ्चसूसविक्रारात्क ERT. अग्नि- 
संज्ञम्‌ । wagal’ सूतमापः शरीरा रस््कसोमप्रधामपञ्चुभून- 


विकारविह्देषः । शरोर ठ पज्ञसःहाधूतविकारसयुद्राबात्मकमू Í 
Cf. Charaka, S’arirasthdna; Chap. IV. areerzdnfz 
wu मत्तांदसविषारा:।) 

Feetal Developme nt ( after Susruta). The ovum 
fertilised by the sperm-cell and developing under 
the iafluence of animal heat forms successive layers 
and tissues, even as layers of cells and fibres are 
formed in wood. First are formed seven layers 
epithelial and dermal (सप्तत्वचः ) then follow the 
‘several tissues ( war: ), the flesh, the vascular tissue, 
the fat and marrow, the lymphatic ( and glandular ) 
tissue, the intestinal tissues, &he biliary and the 
seminal vessels. Tissues which are regarded by 
"some as modifications ‘of the original dermal 
layers of the ovum (cf. the layers 00 the blasto- 
derm and their relation to the tissues in Embryo- 
logy). The tissues are supposed to be developed 
successively, one out of another, by chemical action 
or metabolism (urn), e.g. chyle is transformed 
into blood, blood into flesh, flesh into fat, fat into 
bone, bone into marrow, marrow into sperm-cell. 
The organs are next fórmed out of the tissues. 
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The liver, gall-bladder ( ज्ञोम ) spleen and lungs 
are referred to the blood; the intestines to 
the blood, lymph and bile; the kidneys to the 
blood and fat; the testicles to the blood, 
lymph and íat; the heart to the blood and 
lymph; and the tongue to the lymph, blood 
and flesh.  Váyu, with the accompaniment of ani- 
mal heat, impels the ‘currents’ ( aYmifg )in the 
system ; Váyu acting on the flesh gives rise to 
the muscles, and it is Váyu again, which, with 
the essence of fat (or marrow), produces the 
nerves, arteries and tendons. ( सस्य खल शुक्रो सितस्य 
आमिपस्यमानस्स शोरस्य व शग्तानिकाः सप्त्यचो भवम्ति।-कशाः 
weft सप्त सम्भरन्ति! enfe सारः eres, fraai, 
wu: वासां प्रथमा मांसधरा । दितोबा रक्ञधरा । सोगा 
भेदोधरा। दुर्यो Brauer) पञ्चमी पुरीषधरा । षष्ठी 
भित्तघरा । सप्तमी शुक्रधरा ।--गमस्य weet शोखिस- 
ati—et seq. Susruta, S“4rfrasthéna, Chap. IV.— 
WER तहो मांश आंशाखेदः ग्रजातते। सेदसोटस्थि संतो 
Want T: WR Tare: | Sütrasthána, Chap. XIV). 
The following parts (tissues and organs ) in 
the foetus are in a special sense modifications of 
the four organic substances contributed by the 
sperm-cell of the male parent; hair, nails, teeth, 
bones, nerves, veins and arteries, tendons and 


ligaments, and the sperm-cell; the following, of the 
substances derived from the mother,—skin, blood, 
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flesh, fat, the heart, liver and spleen, kidneys, 
र : " » 

stomach, intestines, etc. ( Charaka, S &rfrasthina, 


Chap. [IL यानि aag गभ स्य पिहजानि fraa: qarta 
सम्भवन्ति, agan केश-गसश्रु-नसख-लोम-दुन्तास्थिशिरा-स्ताय- 
waa: शुक्रमिति fazat यानि सखस्य गभ स्य साहृजामि 
यानि च सास्य wes: Tata: सम्भ्षवम्वि~त्तदूयथा त्वक T 
Afa मांसञ्च dew uas aq च झोहाच उको च 
पुरीषाधान च सामाशयश इति माहलानि |) 


Chemistry of Digestion—The food we eat 
contains five classes of penta-Bhautic organic 
compounds. From their radicles or predominant 
elements, the substances are named Earth-com- 
pounds, Ap-compounds, Tejas-compounds, Vayu- 
compounds and A'kása-compounds. The Earth- 
compounds supply the hard formed matter of the 
bedy, the Tejas-compounds give the animal heat 
(or the metabolic heat), the Váyu-compounds 
are the sources of the motor force in the organism, 
the Ap-compounds furnish the watery parts of the 
organic fluids, and the A'kása-compounds contri; 
bute to the finer etheric essence which is the 
vehicle of the conscious life. Roughly speaking, 
tke Earth-compounds answer to the nitrogen 
compounds in the food, the Tejas-compounds to 
the hydro-cárbons ( heat-producing) and the 
Váyu-compounds to the carbo-hydrates (dynamic). 
The Ap-compounds arethe watery parts of food 
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and drink, . The flesh, for example, is a tissue 
composed ‘principally of the Earth-compuuuds, the 
fat of the Earth and Ap compounds, the bones of | 
Earth, Vayu and Tejas compounds. For purposes 
of digestion it is stated that different operations 
of.the metabolic heat (perhaps different diges- 
tive fluids are also meant ) are required to digest 
the different substances in the food. 

The course of . metabolism is described ‘as 
follows :—The entire alimentary canal is called 
Mahásrotas ( the great channel ). 





The food: goes down the gullet by the action. 
of the biomotor force, the Prána-Váyu. 

l In the stomach (च्यामाशव ) "the food becomes 
mixed up first with a gelatinous mucus (फेखीयूत कफ) 
which has a saccharine taste, and then gets aci- 
‘dulated by the further chemical action of a diges-: 
tive juice ( विदाह्मादमुर्ता wa:—evidently the gastric 
juice is meant), Then the biomotor force, the 
Bamána Váyu, begins to act and drives down the 
chyle by means of the Grahasí N&di to the Pittá-" 
saya (duodenum), into which bile comes down from 
the liver, and thence to the small intestines ( the 
अआमपक्ाशय ). In these, the bile (or rather the 
digestive substance in the bile as opposed to the 
colouring element) acts on the chyme, and con- 
verts the latter into chyle ( रस), which has at first 
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a katu taste (pungency) This chyle contains 

in a decomposed and metamorphosed condition 
all the penta-Bhautic organic compounds, viz. 
tissue-producing Earth-compounds, water parts or 
Ap-compounds, heat-producing Tejas-compounds, 
force-producing Váyu-compounds, and lastly, finer 
etheric constituents which serve as the vehicle of 
consciousness. The essence of chyle ( खूच्कभाग ) 


from the small intestines is driven by the biomotor 
force, the Priva Vayu, along a Dhamani trunk 
(cf. the thoracic duct) first to the heart ( which 
is a great receptacle of chyle ), and thence to the 
liver (and the spleen ), and in the liver, the colour- 
ing substance in ‘the: bile acts on the essence of 
chyle, especially on the Tejas substance therein, 
and imparts to it a red pigment, transforming it 
into blood. But the grosser part of chyle स्थ ,लभाग) 


proceeds along the Dhamanis, being driven 
by the biomotor force, the Vyina Vayu, all over 
the body. 


_ When the blood has been formed, the essence 
of chyle in.the blood, acted on by Váyu (biomotor 
force ) and Mámságni (the flesh forming metabolic 

"heat ), forms. the flesh-tissue, the Earth-compound 

 of:the food substance-especially contributing to 
xd this tissue of the flesh tissue thus formed, the grosser 
- "part goes to feed or replenish the flesh tissue all 

over the body. The finer essence of flesh in the 
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Blood in the eltyle, acted on again by Váyu (biomotor 
current) and the fat-forming metabolic heat (Safer) 
in the menstruum of lymph ( शफं gafara), receives 
viseosity and whiteness, and produces the fatty 
tissue, the Earth-compounds and Ap-compounds 


ofthe food especially contributing to the product. 
This fat in the chyle (or blood), or ratherthe grosser 
part of it replenishes the fatty tissue of the body, 
but the finer essence of fat ix the flesh ix the blood 
in the chyle, acted on'by Váyu ( biomotor current) 
and the marrow-forming metabolic heat, in the 
menstruum ` of lymph (ug प्मणाठत ), becomes hard 
..or erystalline), and. forms bone, the Earth, 
Váyu' and Tejas compounds contributing principally 
to the product. The essence of the far fills the 
hollow channels of the bones, and acted on again 
by biomotor Vàyu ‘and metabolic heat, becomes 
transformed into the marrow. .The marrow is 
transformed into the semen, which is conveyed 
down by means ofa pair of Dhamanís ( ducts) 


( X शुक्रवहे ), lodged in its receptacles (शुक्रधरा- sra) 
and discharged by means of another pair of ducts ' 
हूं विसमीय The semen, rather aM the 
elements in their finer essence, give off Ojas, which 
„returns to the heart, the receptacle of chyle and 
blood, and again floods ‘the body, and sustains 
- the tissues, thus completing the wheél(or self-return- 
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ing circle.) of metabolism ( wfegfemg चक्रवत्‌. Cf 
Charaka and Vigbhaia ). 


It is, to be noted that, throughout, the fluid 

.in the chyle (or blood ) acts as the menstruum, 
‘though occasionally the lymph, which is itself a 
‘derivative from the chyle is added as in the case 
of the fatty tissue and the marrow ; and that each 
preceding element or constituent of the body (wr 
-~—अ्ररीरारन्भकधात् ) takes up the proper organic com- 

pounds from the food-chyle to form the next element 
or tissue. Throughout also, the chemical changes 
are due to the metabolic heat which breaks up the 

compounds and:recombines, but'the operations and 
: qven,the vehicles perhaps of this heat are different. 
For, example, these heat-corpuscles in the biliary 

ducts produce the bile, but the bile secretion is 

supposed to contain two distinct substances, (1)'a 

digestive fluid in the duodenum (fura) which acts 
-on the chyme to produce the chyle, (mar पक्कु पाच- 


"कार्स पित्त); and (2) a colouring bile-substance in the 
liver which adds a red pigment to the chyle and 
transforms it into blood (tagata पित्तम्‌ ). Be- 
sides, there are three other biles, of which the 
acqueous humour in the eye is supposed.to be one 


( arvata aa, ) helping in the. formation of visual 
images ( BAATHA ). This is the view of Dhanvan- 
teat and his- school, but Atreya. holds there is no 
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evidence that the bile really performs the first (diges- 
tive) function, for this can be accounted for by the 
animal heat arising from the working of the 
whole bodily machine. There are three different 
hypotheses regarding the course of metabolism 
and the successive transformations of the chyle 
( चोरद्धिन्माव-केदारीङल्यान्याय-खशेकपोतन्मायेलि fan 
घाद्वपोषणक्रमः — Chakrapázi, Bhánumati, Siitra~ 
sthána, Chap. 14, Sloka 10 ; also his commentary 
‘on Charaka, Sütrasthána, Chap. 28), but my account 
is based upon the second hypothesis which has the 
preference of Chakrapási (सरसः). It may be added 
asa curiosity that each element of the body ( ura ) 
under the metabolic beat is supposed to give olf 
a finer essence (qaga ) which serves as the 
material of the next succeeding element, and a 
dross (मड), which forms some of the excreta 
in the body, (including the nails, the hair, etc. ), 
besides retaining its own substance ( the gross or 
main part) which is driven along by the Váyus 
(biomotor or vital currents) or by the Srotas 
to its destination in the body. Some idea of circu- 
lation appears to have been entertained, for the 
heart which receives and then sends down tht chy- 
le through the Dhamanís gets it back transformed 
into blood, and the Ojas also proceeds from the 
heart and returns to it along with the chyle and 


blood. (Cf. Vágbhaza—«t: waren: शिराः Taare ओजः 
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अभिवहन्तयः) । पश्चुभूतात्सके QW mg: पाञ्चमौतिकः। 
fave: मञ्चा gagana ख्ानभिवद्ध 33 । Susruta,. 
Stitrasthéna, Chap. 46. Cf. also वियतृपवनजाता थ्या 
डद्धिमापोति sqm अग्न अभेव agar तेम पित्तमुदोब्य i 
ibid., Chap. 41. भौमाप्याम्न व वायव्याः पञ्चोष्माखः सनाभसाः, 


पंचाहारगुणाम्‌ खाम्‌ स्वान्‌ पार्थिवादीन्‌ weary) यथास्य 
ते च पुष्णन्ति पक्का भूतखणान maa, पार्थिवाः पार्थिवमेव 
शेषाः ety देहगान्‌। cufefeq एणा oT वह भोसे dq 
पार्थियाः। मेद्स्यपां भ्‌ वश्चास्थि एथिव्यनिनतेजसाम्‌ | Cha- 
raka, quoted by Dalvana. सादो wg taaa we रोभूत- 
AA, फेणोभूत कफ सामं विदा'हादस्त्रतां ततः | वायुना 
समामास्योन पददयोमभिनीयते| षष्टी faatr नाम या कला 
प्ररिकोव्हिता, आमपकाशयान्तःस्था सहणी सारमिधीयते | 
आम्नप्रधिछानमन्नस्थ भहणादुपहणी मता | भ्‌ क्षमामाशये रुद्धा सा 
विपाच्य नयत्यधः ! बलवत्यबला त्वश्षमाममेव विमु चति ।....खद्वस्य 
va frag पाचकास्य' पुरेरितम्‌ । दोषधात-मक्षादोनामुष सेत्या- 
AAMT ।...तेजोररानां सब्बेषा मम्बुजानां यडुच्यते, पित्तो प्मणा' 
सरागेण रसो रक्तत्वस्श्कति। ` वाय्वम्नितेजसा युक्त CH मांस- 
aaaf Ga च समायित्य मांसं व।उवम्निसंसुतम्‌, 
स्थिरां प्राप्य शो हय च भेदो देहेटभिजाबते । ष्टधिव्यम्ननिला- 
` दीनां aye श्छेष मणाहतः, Wie प्रकरोत्यस्थ Safer 
am नशाम्‌। करोति तल सोणिस्थमस्थां wap समीरणः । 
agu तानि qup खं हो मज्जा ततः स्टतः। AAA 
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यः खु हः शुक्र संजायते तः) Charaka—Dridhabala 
Samhité. auoted by Aruna in his commentary 
Oon.Vágbha/a. यथा केदारनिपक्त' कुल्याजलं wemeut 


शेदारीमाज्ञाव्यान, wer रइ एव प्रथमं रज्ञा maafa l wa 
'रक्कस्थान-सम्नखात्‌ रक्तसाइश्य' TRAR च अनुभर्वात । रक्तच. 
रक्तसमानेन स्तोड़ेनांशेन ag पोषयति । ततो TAMGA 
aiganafa, एवमुस्तरोसरघादन्‌ रस एब झावर्यात | (Chak- 
radatta, Bhánumatí) This passage shows that 


the ‘venous blood’ was conceived to be chyle- 
essence mixed with blood, and that the circulation 
of the chyle so for as it was held to contribute 
its quota to the constituent elements and tissues 
of the body was really supposed to be identical 
with the circulation of the blood (बता रक्माङ्गाव्य 
atyargiaafa ). This will be abundantly clear from 
the following account of the course of the chyle 
and the blood :— 

, सथः झारभूतस्याःहाररसम्य दौ मागी भवतः| स्यूलः RA... 
सतः qui भागः प्रायाव:युना प्रे रितो धमनीमारेंस शरोरारम्भ- 
कस्य THA स्थानं यलव्‌-प्रीकुरूपं गत्वा तेन सष fafa wafa | 
स्त: प्र.त्तान-रताधातो एव विवि ।......ततः सारभूत यास 
रसश छौ मागो मवतः | pecus स्थूला भागो vu- 
"wrepw पिकेन रक्कीहतः शरोरारस्क्षक' रक्त पोषयम्‌ 'व्यान- 
aam प्रोरितो धमनोभिः संचरम्‌ सकशशरोरगला नि «fu- 
vifu पुष्णामि। wa: खूच्झो भागः व्यानवायुना अ रितो 
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wattfa: शिरामिय camfa मांशानि याति n 
et. seq- 


‘This finer essence of chyle which nourishes the 
flesh must also be carried in the blood, on the 


‘irrigation channel’. hypothesis (क्रेदारोकल्थान्याय )- 
(For diagrams of the central circulation and the 
sympathetico-spinal nervous system, vide Appen- 
dix, The mechanism of life and the inheritance of 
specific and other congenital characters are 3150. 
dealt with in the Appendix.) 


Formation of molecular qualities in chemical: 
gompounds :— The Charaka school, which, we bave 
seen, was an offshoot of the Sánkhya ( cf. Charaka, 
Vimánasthána, Chap. 8, यथा वादित्यः प्रकाशकः तथा 
atamai प्रकाशकमिति) supplemented the above 
account of inorganic and organic compounds with 
a characteristically Sánkhya explanation of the 
formation of molecular qualities by chemical 
combination. In Charaka's view, the colours, 
tastes, etc, of the molecules of chemical com- 
pounds result from the collocation in unequal 
spropostion and unstable equilibrium of the 
different forces latent in the atoms ( Paramázus ) 


themselves. ( wa*dwi रसानां eaga न्यूनासिरेक- 


img agyamat भूतानामिव स्थावरजङ्गमानां नाना- 
वयाकमिविशेषा; ı Charaka.) 
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‘ , Chemistry of colours.—As an interesting exam- 
ple of the way in which a follower of Charaka 
would account for the colours of chemical com- 
pounds, I may note the explanation given by 
the late Gaügádhara Kavirdja Kaviratna in the 
Jalpakalpataru, a commentary on the Charaka- 
Samhitá, published at Calcutta in 1869, premising 
that the Kavirdja’s view is pure and genuine 
Charaka doctrine, Ga gádhara begins with a simple 
statement. The qualities of the atom, he writes, 
tend to produce,similar qualities in the molecule. 
A molecular quality is thercfore the result of the 
conjunction or opposition, as the casc may be, of 
the atomic tendencies. When, for example, the five 
Bhütas combine to produce an organic compound 
( the human body ), Tejas, Ap and Earth tend to 
produce red, white and black respectively, but 
in the body (compound substance) the yellow 
colour may happen to be produced as the result 
of these tendencies in that particular proportion: 
and collocation. The point to note here is that 
the molecule forms a fresh collocation, redistributes 
the Mass and Energy, and sets up new ferces ir 
the system which coming into play modify the 
potencies (or tendencies ) in the component atoms, 
and thus determine the resultant, This is elabora- 
ted into a eurious but complete theory of the colours 
of chemical compounds. f ह ` 
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The colours (and other qualities) of a simple 
substance (an isomeric mode of any Bhüta) are the 
result of the potencies lodged in that particular 


collocation of Mass, Energy and Essence. Now 
when two such substances unite, their colours 


etc. tend to be produced, but the combination 
brings on a fresh distribution of Energy, Mass 


and Essence, and the forces tbus set free may 
powerfully modify or even extinguish the separate 
tendencies or potencies of the component simple 
substances. For example, when we prepare a 
collyrium by mixing equal parts of sulphur 
and mercury (the black sulphide of mercury ) 
we find the resulting compound. black. To 
explain this, it has to be remembered that 
each of the substances (sulphur and mercury) 
contains Sattva (Essence), Rajas ( Energy) and 
Tamas (Mass) in different proportions, and tbat 
predominant Tamas { Inertia, Mass) always pro- 
duces black, predominant Sattva ( Essence) white, 
and predominant Rajas (Energy) red. Now in 
the black sulphide of mercury, the white of the 
mercury tends to produce white, and the yellow 
of the sulphur yellow ; and if these tendencies 
were not obstructed, the result would be a mixed 
colour. But, in the particular collocation in que 

tion, the Tamas of the mercury becomes intensive 
(d agr), and the black of the now intensive Tamas 
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extinguishes the white in the uncompounded 
mercury, which was due to prevailing Sattva, as 
well as the yellow of the uncompounded sulphur, 
which was due to the combined operation of 


white-producing Sattva and red-producing Rajas. 
Again, when, with proper apparatus and by the 
application of heat, we combine mercury and 
-sulphur to produce the red sulphide'of mercury, 
the resulting colour is explained by the fact that in 
‘this new collocation the Rajas (Energy }—pro- 
bably of the mercury, though 'Gahgádhara does 


not specify—becomes intensive ( ती चच ), and extin- 
guishing both the white-producing Sattva of the 
mercury and the yellow-producing Sattva-Rajas 
of the sulphur, imparts a red colour to the com- 
pound. In these cases, as also in the formation 
of red by mixing.powdered turmeric with lime, 
Le, whenever a new colour is produced in the 
compound, it is to be explained by the domi. 
‘nance of Tamas, Rajas or Sattva, or their combi- 
nations, and the extinction of the uncompounded 
tendencies (or potencies: by the forces set free 
in the new collocation. But there are other cases 
where the colour of the compound is a mixed 
colour resulting from the colours of the combining 
substances, eg. when sulphide of mercury and 
calcined tin are mixed, the resulting colour 15 
evidently a mixed one ( Patala, pink), which, is 
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easily explained -by the colours of the component 
elements (the red of the'sulphide of mercury and 
the white of the calcined: tin). , the same way, 
in a mechanical aggregate, as in a piece of cloth 


the colour is white, wbere the threads are white 


(araia ष्टधिव्याटिट्व्यावस्थाएणा गन्षादमः 
खलु खख़जातीब गन्धविशेषादिक खआारभमाणाः GETCHRUUD 
स्वखविजातीब कायय खारमन्थक कारणस UERN 
aan उभयधा gafeq wat कचित्‌ म हत्वा merda 
gafa प्यारभन्व । यथा प्रारदगखकयोः संयोगे कस्जक्धो- 
que व्य पारद्स्यः शुकः शुक्रविशेष आरभमाणः गन्धशस्थपीतः 
पीतसारसभाणख्ः पारदस्खतो दक्ष न तच्यायमारभसा शन विरेधिना 
बध्सते। स्य लव Ra सत्वणस्ययोनिक' तमोण्णायोनिकेन 
aag न विरोधिना वध्यते । गन्धकस्सपीतस्खों च Srfwwqsl 
रजःसत्त्वगोजिको वध्य ते । तयोः शुक्क॑खोशिसवचे तेच्छायसमान- 
_ योनिः ae: अभिव्यस्यते । दरति पारदगन्धकोभयात्तके काल 
अं तपीरमेलनेन ware rap aay aq Mayer 
वध्यते, ततकारम' शुलसो[इन' इत्वा । ua fees पारद- 
ग्धकाऱ्यासारभ्यमाठे aa विशेष विना पच्यमाने रखोबकुल- 
डोमिकेन तोड्या न सस्ववभायेनिको शु्लङष्णो wu ते। पारदस्थर 
RIADA भेलमेन Talay काख वय श्व वध्यते रजो- 
वेनिकलो हित्य' अ afra इसि। एव grr- 


संकागेटपि शौडित fessa चूसा स्थत'च्ला1 न 'हरिदास्थ- 
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XpEOMETW । खच aay an—fey sage वारे T a- 
लेहिसवर्स सेब उभवात्मक' अवति पाटखवय ,न च तल fes su 
wif caue शोकं ब केनापि वध्यते। एवं शुक्ष- 
gaffa स्य xaT । ) (Jalpakalpataru, Sátra- 
sthina of Charaka, pp. 198-200 ; edition publi- 
"shed by Bhubanachandra Basék, Calcutta, Samvd- 
daratnákara Press, Samvat 1925.) This is quite 
in a line with Charaka’s explanation of the tastes. 
of chemical compounds which has been already 
noticed. 


‘ Parináma-váda versus Arambha-váda : Charaka’s. 
view of the formation of a new qualily or a new 
substance is based'ou the Sánkhya teaching as to. 
the conservation and transformation of Energy, 
and brings chemical synthesis in a line with 


evolutionary change ( ufta@). On this view, a 


new substance may arise by spontaneous or isome- 
ric change, z.e., by tlie inter-play of Energies within. 
the system of any given substance, in the absence 
of any action from without. New qualities like 
new substances are only readjustments of the: 
old, and continual changes are going: oh by 
spontaneous disintegration, and recombination, 
Opposed to this evolutional view of chemical: 
synthesis is the Ny&ya-Vaiseshika doctrine of 


Xrambha-váda, according to which no change of 
substance or quality, no effect, in short, can take: 
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place , except .by the action of one component 
element (substance or quality) on another. A binary 
molecule, for example, ‘cannot possess any ‘speci- | 
fic quality’ (विशेषशुद्ध ) of a kind not represented 
in each of the two component atoms. In the 


«osmie process, no atom can exist free and uncom- 
bined with another atom, and every ‘specific quality’ 
in a substance can be ultimately analysed into the 
anion: of two ‘specific qualities’ of the same class 
in two ultimate particles which cannot be further 
divided. A single colour, smell or taste in a single 
particle, until it can link itself on to another speci- 
fic quality of ifs own class in a second partic:e, 
cannot eharacterise any substance formed by the 
‘union of these particles as. material causes. 
Hence an Earth-atom cannot unite with an Ap- 
-atom, to form a new substance of which both the 
particles must be equally regarded as material 
causes. At any rate, such a compound, if effected, 
would be smell-less, as of the two constituent atoms, 
only one, viz., the Earth-atom, possesses smell. A 
compound of Earth and Vayu would be smell-less} 
colourless and tasteless, and so on. The Nyáya- 
Vaiseshika does not deny that there: may be 
compounds of different Bhitas, nor does it 
‘deny the. causal operation of spécific: quali- 
‘ties as efficient or energising ( dynamic ).causes 
(gue, (नमिक्षतकारण ), but it refuses to place 
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these compounds on the same footing as compounds 
of isomeric’ modes of the same Bhüta; and it 


accepts the ‘material’ causality, in such cases of 
only one of the Bhiitas, regarding the others as. 
co-efficients' ( fafirawrcm). 


The earlier Sáükhyas including the medical 
schools of ancient India brushed all this aside-as a 
distinction without a difference. The Vedantists, 
as we shal presently see, flouted this doctrine 
of Arambha-váda. The Jainas, in opposing this 
Vaiseshika view of atomic combination, hit upor 
. solution of the problem of chemical affinity. 
Others again, found out a via. media. They. 
held, as we learn from the reports of Udyota- 
kara in the Nyiya-virtika, and of Váchaspati 
Misra in the Tátparyyatíká, that a molecule of 
the structure EA (one atom of Earth and one 
of Ap) would exhibit some variety of colour 
and taste resulting from the joint action of the 
atoms and of their several colours and :astes, 
But as in the combination EA only the Earth-atom 
possesses smell, and the Ap-atom is smell-less, 
and as moreover no quality in a compound sub- 
stance can result except from the joint Action 
of the similar ( potential ) qualities of at least two 
component elements, it follows that a molecule of 
the structure EA would not manifest the energy 
of smell potentially contained in the ‘Earth-atom. 


t 
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Hence, admitting the combination EA for a 
smell-less compound, the upholders of this view 
would suppose a molecule of the type E,A (ie. 
‘two atoms of Earth and one of Ap) to explain 
any bi-Bhautic. compound of Earth and Ap ( like 
' the plant saps and fruit juices) which exhibits 
` „smell in-addition to the peculiarities of colour and 
> taste; (Cf. Vachaspati’s comment on Udyotakara's 
= 'fefutation of this view :— 


_ च्यवसमिसखिः। यिव्यापरमाण, मावदक दद कमारणु- 
AYR WA: क्परसस्यर्शवस्व न NOTATA अपि गन्धवस्वा- 
-भावप्रसङ्गात्‌ । एव पार्थिवांख समवेत मन्धं य एकत्व न QAN- 
रम्प्रकत्वात्‌ नापि पारर्यवपरमास्‌ हमं एकत्र पाथसोयपरसाया 
इति अरा मामारम्झकत्व गन्धवत्योपपत्तिः इसि सास्पस । पर- 
माखन! ART अनारस्क्षशत्वात्‌। तथाहि नयः परमायावः 
काञ्च मारभन्द d) 

. Measures of Time and Space. Size of atoms.. 


The Siddbánta-S'iromasi igives the following 
measures of Time :— 


.30 Kshanas (सथ) = 1 day, 2 Ghatikáss 1 Kshaaa, ; 
30 Kalás = 1 Ghatiké, 30 Kásh/Aás = rKalá, 
18 Nimeshas = 1 Kishihé, 30 Tatparas 

a Nimesha, and 100 Tru/is = 1 Tatpara. 


This makes a Truti of time equal to syst, 
of a second, which is nearly the measure of 
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the Paramásu of time, as given in the Vishuy- 
puréza (vide Bháskara's Siddhánta-S iromasi — 


-कालमानाध्याय ) | 


The above measures were in use among the ~ 
astronomers, but the physicists computed according 
to the following table given both in Udayana’s 
Kirasávali and S‘ridhara’s | Nyáyakandali :—30 
Muhirtas = 1 day (24 hours), 30 Kalás = 1 Mu- 
hiirta, 30 Káshz&ás = 1 Kalá, 18 Nimeshas = 1 
K&sh¢hé, 2 Lavas= 1 Nimesha, 2 Kshazas* 1 Lava. 


. MURA खवः Wal निभेपस्स लवदयम्‌, 
स्स्टाट्शनिमेषास्त काठा fara ताः कला । 


fa यत्का gare: स्वात fa meram च ते। 
( Udayana, Kirasávali ). 


१. ; This makes 1 Kshaza-of the Nydya-Vaiseshika 
equal to 44 of a second. The Nyáya assumes 
that the unit of physical change (or the time 
occupied by any single antecedent step in a causal 
-series before the succeeding step is ushered in) 
is equal to a Kshana (or 4 of a second). The 
astronomers. were familiar with far smaller mea- 
sures of time. The astronomical Truz of time 
measures about the thirty-four-thousandth part, 
-of a second. This is of special value in deter- 
mining the exact character of Bháskara's claim 
to be regarded as the precursor of Newton in the 
-discovery of the principle of the Differential Cal- 
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culus, as well‘ as in its application: to astronomi- 


~. eal problems and computations." This claim, as 


I proceed to’ show, is absolutely established ; it 
ndeed far stronger than Archimedes's to the con- 


ception of a rudimentary :process of Integra- 
tion. Bháskara in computing the "instantaneous: 
motion" ( wrwarfawt गति ) of a planet compares: 
its successive positions, and regards its motion, 
as constant during the interval (which of course 
cannot be greater than a Trufi of time. though 
it may be indefinitely less) This  tátkálika 
` motion is: no other than the. differentia ‘of 
the planet's. longitude, and Bépudeya Sstri 
claims that both the conception of the ` instant- 
.aneous motion and fhe method of determining 
it plainly show -that Bhaskara was acquainted 
with the principle of the Differential Calculus. 
On the data before him, Mr. Spottiswoode re- 
marks that Bápudeva S'ástií “overstates, the 
case.’ Bháskara “makes no allusion to one of 
the most essential features of the Differential 
Calculus, v/z.. the infinitesimal , magnitude of the 
intervals of time and space therein . employed. 
«Nor indeed is anything specifically said about the 
fact that the method is an approximate one." 
“With all- these resérvations'" Mr.. Spottiswoode 
continues, “it must-be admitted that the formula. 
he establishes and’ the method of establishing it 
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bear.a strong analogy to the corresponding pro- 
cess, in modern. mathematical astronomy" (vis., 
the determination of the differential of the planet 
longitude,—by no means the first step in trans- 
cendental analysis or in its application to astro- 
nomy). And Mr. Spottiswoode concludes by 
stating that mathematicians in Europe will be 
surprised to learn of the. existence of such a. 
process in the age of Bháskara (circa 1150 AD. 
—born 1114 A.D.) Mr. Spottiswoode’s second 
objection that Bháskara does not specifically state 
that the method of the Calculus is only approxi- 
mative cannot be taken seriously. The conception. 
of limit and the computation of errors came late in 
the history of the Calculases of Fluxions and In- 
finitesimals, For the rest, Bháskara introduces his 
computation expressly asa “correction” of Brahma- 
gupta's rough simplification, The first objection 
( viz. that Bháskara makes no allusion to the in- 
finitesimal magnitude of the intervals of space and 
time employed ) would be more to the point, af it 
were well founded. But it is not, and Mr. Spottis- 
woode's error was due to the insufficiency of the 
data supplied to him. Asa matter of fact, even 
Bháskara's unit, the Tru/i of time ( or Paramánu ) 
is exceedingly small as the very name im- 
plies, being about one thirty-four-thousandth of a 
second. of time. And in the passage in which 
háskara describes th: process, he distinguishes 
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between Sthüla-gati and Stkshma-gati (velocity 
roughly measured, and measured accurately ‘1.e., 
"by reference to indefinitely small quantities, fof 
Sükshma, as we have seen, has always a refer- 
ence to the Anu, the indefinitely small). Indeed 
‘he expressly mentions that the Sthila-gati takes 
only Sthála-kála ( finite time ) into consideration, 
and that the determination of the Tátkálikí Gati 
(Sükshma-gati) must have reference to the mo- 
ment ( प्रविषणमं), which is an indefinitely small 
quantity of time being of course smaller than his 
unit, the Trudi. (Cf दयः किख स्थ ला गतिः कप खूच्झा 
वात्‌का लछिकी कध्यते.......बदा wreafeerqger तात्‌काचिक्या 
सस्या तिथिसाधन कतत, पुठ्यते। तथा ERNEA | वढा 

` ूरतरस्तिष्यन्यः दूरचालन वा चन्द्रस्य तदा आद्यया Wat 
Wa, qeuü स्थ,सकाणत्वात्‌ | यतथुन्द्रगतिः मझभ्यात्‌ प्रसि- 
wa समा म ufa wee aa विशेषोरमिव्हिव: ;— 
nothing can be clearer than this conception of 
.‘momentary’ motion.—Bháskara, Siddhánta-S'iro- 
mani, . Gamitédhyéya, Gatisphutiprakarana: ..cf. 
also प्रतिशुण सा न समा महभ्यः, ibid., -cf. also 
"Goládhyáya, ^ Tátkálikí-karasa-vásaná-prakarasa, 
where Bháskara points out that the mode of com- 
` puting adopted by the A'cháryya .( Brahmagupta ) 
is a rough simplification. ‘The ‘computation of 
relative -motion and the idea of resolved com- 
“ponents of motion were of “course familiar to 


a 
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the. astronomers.—(Cf. w warner ण खाघवाई 
दरष्सटीसम्वम्विन्यो मतिकला काक aeui bid.) 1 may 
add en passant that Bhéskara’s formula for the 
computation of a table of Sines also implies his 
use of the principle of the Differential Calculus 

Measures of weight and capacity. The Amara- 
kosha mentions measutes of three kinds— weight, 
length and capacity ( सान aang fenfus: ). 

The Krishzala (Gufijá, Raktiké; the black and 
red berry of the Shrub Abrus Precatorius) was 
employed as a natural measure of weight. 8o 
Krishnala berries on the average weigh 105 grains 
‘Troy, and this must be taken as the basis of our . 
computation, though in current practice 8o Krishe 
nalas are taken to be equivalent to 210 grains, 
One Krishnala was supposed to weigh.as much as 
3 medium-sized barley seeds ( मध्य बव), one of 
tke latter as much as.6 white mustard ‘séeds 
( गौरसप प ) one white mustard as much as 3 Ráji 
mustard seeds ( urfa सप प १, one of these seeds 
as much as 3 Likshas, and one Liksha as much 
as 8 Rajas or Trasarezus 

We. now come to conventional measures. One 
gold Masha was the weight of 5 Krishz alas of 
gold, 1 Suvarsa or Tolé weighed as much as 
16 Máshás, and one Pala as much as 4 Suvarsas 
or Tolás. A Pala of gold therefore weighs 320 
Rrishnalas ( Manu, Chap. VIII, Vishnu, Chap: IV 
and Yájnavalkya, Chap. I). 
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A Máshá of gold therefore would weigh 644 
grains ; a Tolá, 105 grains, (in current practice it 
weighs nearly double as I have stated); and 
a-Pala, 420 grains Troy, 
` The measures for silver were the following :— 
1 Silver Misha =2 Krzshzalas, 1 Dharaza = 16 
Silver Máshás, and 1 Pala = 10 Dharazas. A Pala 
of silver would therefore weigh 320 Krzshzalas. 
[n other words, the Pala was a fixed measure of 
weight, and was equal to about 420 grains Troy. 
or double this, if we take the Kr/shnala of current 
practice. 

A Pala, which equals 320 Krishnalas, was sub- 
divided by 4, 16 and 5 successively for gold, and 
by 10, 16 and 2 successively for silver. A Suvarna 
(or Tol&) of gold corresponds roughly to a 
Dharaza of silver, and a gold Máshá to a silver 
Máshá, but the sizes (or volumes) are not the 
same,.and we must not therefore conclude that 
gold was supposed to be heavier than silver in 
the proportion of 5 to 2. 

We find thati296 Trasarexus equal 1 Krish- 
nala. A Trasareau, as a measure of weight, there- 
fore, is the equivalent of «4447 ofa "^in Troy, 
or double this according to current measures. 

But the Trasarezu of physics is a different 
conception. It stands for the minimum visibile, 
ie, as the physicists define it, that which is 
just discernible as a glancing particle in the slan- 
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ting béafns of the motning (or afternoon’) sun, 
coming into a dark room through a chink or orifice 
of a window. . This is a measure of size (or rather’ 
stimulus: limén) , | 

Measures of Capacity." Herd the standard was - 
furnished by the Kudava.(aga), a vessel described 
as 3 Anigulis long, 3 Angulis broad, and rd Anguli 
deep,--with a cubical. capacity af 134 cubical 
Angults.. 4 Kudavas = 1 Prastlia, 4 Prásthas—— 

व Adhaka, 4 A dhakas=1 Drona, and 4 Drosas— ` 
1 Khéri or Bhára. | 

24 Angülis make 1 Hasta, cubit, which may bé 
taken to be 18 or 19 inches. A Kudava was divided 
into 4 Palas, and there. can be no doubt that ori- 
ginally water of the weight of 4 Palas was found 
to be actually contained in a vessel of the cubical 
capacity of-a Kudava. . If we take the ancient: 
cubit to have been 10 inches, the Kudava would. 
contain . nearly 4. Palas of distilled water at 
30° Centigrade. On a cubit of 18 inches; thé 
Kudava would contain about 34 Palas, 


The Kudavd in cutrent medical practice “iy 
sap posed to represent a cubical vessel, ९३८४ side 
being 4 Afigulis. This would give a'capàpity of. 
-27 cubic inches, if we take thé moderi- cubit oF 
18 inches The Kavirájas take a Kudava to 
contain 8 Palas of water, and as 1 Pala = 420 
Keishzalàs, ahd 80 Krishiialds aré now taken to be 
equal to 216 grains Troy, a vessel of a capacity 
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of 27 cubic inches is accordingly supposed to con- 
tain about 6720 grains Troy,—which is not very 
wide of the’ mark, being about 1°3 per cent. short 
for distilled water at 62° Fahrenheit: 


Size of the minimum visibile ; size of an atom. 

The supposed thickness of the just discernible 
mote in the sunbeam called a Paramanu in Tech- 
nology, Silpa-sástra, (and a Trasarenu in Natural 
Philosophy ; follows directly from Varáhamihira's 
table :—8, Paramánus maker Rajas (or Ratha- 
renu,—cp. the Manasara), 8 Rajas make 1 Válágra 
(filament of hair}, 8 Viligras make 1° Likshi,’ 
8 Likshás make 1 Yüká, 8 Yükás make 1 Yava, 
8 Yavas (the Manasara has4) make 1 Anguli 
(superior), 24 Angulis make 1 Hasta ( cubit, esser 
cubit, 18 inches) The thickness of the minimum 
visibile (the finest perceptible mote in the 
slanting sunbeam ) is therefore taken to be 3.2-*' 
Or उकडहगड Of an inch. The volume of a spherical 
Trasarenu (or Paramánu of the Silpa-sastra) would 
therefore be $. x 3.27 of a cubic inch. It may be 
here noted that such a Trasarenu is supposed in 
the medical schools to contain 30 chemical atoms 
( Paramanus of Natural Philosophy ) according to 
one estimate, or 60 according to another, The 
size of an atom must then have been conceived 
to be less than 7r3.5-'. 2-" of a cubic inch. 
qana रजोबालाग्रलिक्षयक' यवोटकूरल चेति अष्टएशानिं 
ANER UF Wu waft सस्या Varáhamihira, 
Vrihatsamhitá, Chap. 57, Soka 2--जालान्वरगते 
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amt यद्य सर. pus रओ याति Wf weary” 
wea afg प्रमाखानाम्‌ ibid, Soka 1,—Cf. Utpala, 
ततृपरभाण * नाम प्रमाण आानीमात्‌। प्रमाखानां सव्येषां 
सम्‌ प्रथमभाद्य' प्रमाण परमाणुसंत्तम्‌ Ch. also, AIS 
विज्ञेयः farn परमासुनिः ) à 

The magnitude of a Paramásu is called Pári- 
wAdualya (qrfcmragwm) in the Nyáya-Vaiseshika, 
the name suggesting that the Paramáswus were 
conceived to be spherical in shape. The Nyáya- 
Vaiseshika calls a Paramázu a mere point without 
any dimensions, but in the Sánkhya-Pátafjala, 
a Paramásu, though indefinitely small, had still 
dimensions, being divisible into Tanmátras, which 
were themselves integrations of Bhütádi. The 
diameter of a spherical Paramásu must have been 
conceived to be less than 3.2-*°. of an inch (1.6; 
less than the conventional Paraménu with which 
linear measures begin), and the volume of a Para- 
másu would therefore, in accordance with Bhás- 
kara's formula, be smaller than $ 7.3*.2-? or 
7.3*.27* of a cubic inch where + = 4344. The 
Tanmátras were conceived as smaller still. 

That these were conventional measures arbitra- 
rily assumed goes without question, for, of course, 
the Hindus had no. physical data for a mathe- 
matical. calculation of these minute quantities. 
A Váligra (hair-tip, or finest filament of hair), 
for example, is taken:to be 3,27* of an inch 
thick; ie. less than one five-thousandth fraction 





168 HINDU CHEMISTRY 

of an inch in thickness; anda fibril of the net- 
works of Dhamani or Nédi (nerve) that supply 
the pores ‘of the skin (papilla ? भुखानि रोमकूप- 
प्रतिवक्षानि, Susruta) was supposed to be about a 
‘thousandth part of the finest hair in thickness 
or r&y, Of the "minimum visibile) and therefore: 
about 3710002104 of an inch thick (cf. qamet- 


` प्रचारसः Trex सहस्ठभारेनतल्यास प्रचरति, Pafichadasí), but 
. itis evident that these measures were arbitrarily 
fixed upon, instead of being arrived at by calcula- 
tiori or ‘actual measurement. Indeed, Charaka 
expressly states that the number of S‘iris and 
Dliamanis in the body (three million fifty-six thous 
and nine hundred ) is only a conjectural estimate 
: (fag श्मः परं nad 4--S^rírasthána, Chap. VII). 
My account of the chemistry of the Sánkhya- 
Pátafjála, and of the affiliated Yoga and medical 
schools, has anticipated in several points the views. 
of the Vedánta and the Nyáya-Vaiseshika. The 
chemical facts, processes and apparatus are in- 
deed common to all the schools. In the following 
account of the chemistry of the schools other than. 
the Sánkhya-Pátafijala, 1 will confine myself to the 
theory of the subject, and even of this I will attempt 
only the briefest outline. 
The Vedántic view :— 
The Vedántists believe Maya to be the ‘material 
cause ( उपादानकारण ) of the world. The power 


~ 
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. of Máyáis the power to realisé the unreal—to im- 
part practical Reality or. mediate existence to 
` that which: does not and cannot possess abso- 
`- lute Reality or self-existence. Máyá is at once real 
and, unreal, while the Brahma (Self ) is absol- 
ute Reality, absolute Intelligence and absolute 
Bliss. The world evolves out of Máyá ( माबा- 
-ufea ), so that Máyá in the Vedánta replaces 
the Prakriti of the Sénkhya. But Méyé, and 
by implication the world, originate out of Brahma, 
not by a process of evolution ( परिणाम ), but.of Vi- 


varta ( self-alienation ). “The self-alienation of the | 


"Absolute, acting through Máyá, produces in the - 

— beginning Akisa, one, infinite, ubiquitous, impon- 

derable, inert and all-pervasive. The world thus 

begun goes on evolving, in increasing complex-- 

ty. The other Sükshma Bhitas, classes of subtile 

matter, evolve from A'kása, in an ascending linear 

order,—A‘késa_ giving off Vayu, Váyu giving off . 

Tejas, Tejas giving off Ap, and Ap giving off . | 

. Earth. A'kása, one, infinite, all-pervasive, has the 

capacity of sound. Vayu, subtile gaseous matter, 

emanates from the universal kása, and is instinct 

with the potential of mechanical energy (impact, 

pressure) (ca, ग्रणामित्व, TEA, व्य हमे --वायोस सव्य - 

- _ 'ेष्ठाहेतृत्वन सर््बाविनासूसत्वात्‌-Vidvanmanorafijini ). . 
^^ Tejas, subtile radiant matter, emanates from 

(४४४७ and contains in potentia thé energy of light 

‘and heat. Ap, subtile viscous matter, is the 
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transformation of Tejas, and is iastinct with 
the energy that stimulates the nerve of taste, and 
lastly, Earth, subtile hard matter, which is the 
transformation of Ap, possesses the latent energy 
of smell, l 


But fhe subtile rudiments of matter must be 
compounded in various ways, to give riseto the 
gross constituent matter of the world. These forms 
of gross matter are called Mahábhútas. There 
‘are five kinis of Mahábhüta (gross matter: corres- 
ponding to the five Sákshma Bhútas ( subtile ma- 
tter , and tlie process by which a Mahábháta is pro- 
duced from the Sákshma Bhátas is called Pafichi- 
karaza ( quintuplication). All the five Sükshma 
Bhütas are present as ingredients," though in 

_ different proportions, iu each Mahábhüta. 


. The Mahábhüta Earth, gross earth-matter, is 
"composed of four parts of subtile earth-matter, 
‘and one part each of the other forms of subtile 

matter. The Mahábháüta "Váyu is composed of 
"four parts of subtile gaseous matter and one 
part each of the other forms of subtile matter. 
Aud similarly with other Mahébhitas. 

£ t 


Hence if ak, v, t, ap, e, represent the five forms 
of subtile matter ( A'kása, Váyu, Tejas, Ap and 
Earth ), and AK, V, T, AP, E, stand for the corres- 
ponding Mahábhátas. we may represent the con- 
stitution of the Mahabhitas as follows :— 
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AK =ak,. (v,. t, ap, e,), ak, being the radicle. 

-V =v, (ak,. t. ap, ej), v, being the radicle. 
T t, (ak, v,. ap, ej), t, being the radicle. 
AP =ap,, (ak, v, t e), ap, being the radicle. 
E =e, (ak, v, t,. ap, ) e, being the radicle. 


In forms of gross or compounded matter, the 
potential energies (or qualities) become actualised. 
The Mahábhüta A'kása manifests sound; ४६9४०, 
sound and mechanical energy; Tejas, sound, 
mechanical energy and heat-light ; Ap, the energy 
of the taste-stimulus in addition ; and finally Earth. 
the energy of the smell-stimulus added to the 
foregoing. 

The Pafchadasí characterises the different 
Mahábhátas by their typical sounds; eg, A'kása `. 
by the echo (hollow booming sound); Váyu( air) | 
by a sibilant sound, hissing, susurration (imitative 
symbol Visi); Tejas .( fire) by a puffing (or roar- 
ing) sound ( imitative symbol, Bhugubhugu) ; 
Ap (water) by a liquid sound (imitative symbol Culu- 
Culu, gurgle, plash-plash, glut-glut); and finally 
Earth by a splitting or rattling sound, a crack 
or a thud ( symbol, kad-kada ).-Chap. II. Bhátavi: 
veka, SToka 3, Pafichadast). 

Others hold that A'kása, Ether, never enters as a 
component part, and is always one and indivisible. 
In this view, the four Mahábhüras—Váyu, Tejas, 
Ap and Earth alone are supposed to be com- 
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pounded, and by a process which may be called 
quaternion (cf. the Neo-Platonist quaternion) :— 

V = v(t. äp e) 

T = t, (v ap, ¢, ) 

AP = ap,(v,.t,. e, ) 

E = e, (Vo t-ap, ) 
These compound forms, as before, are supposed 
to exercise their specific energies actively. Others 
again hold that the Mahabhdtas—Tejas, Ap and: 
Earth. alone are compounded by a process named 
Trivrit-karaza (triplication). Thus T = t, (ap, e, ), 
AP = ap, (t.e), E = e, (1. ap, ). 

The Sakshma-bhi&tas are forms of homogeneous. 
and continuous matter, without any atomicity of 
structure ; the Mahábhütas are composite ; but even 
these are regarded as continuous, and without any 
atomic structure. The Vedanta speaks of Axu 
(Paramázu) not as an ultimate indivisible discrete 
constituent of matter, but as the smallest conceiv- 
able quantum or measure of matter. In the 
Sánkhya doctrine, the atomic structure is ordinari- 
ly accepted. The Guras are supposed to be: 
परिच्छिस् and aq bounded and indefinitely small 
rin size (except the Guras giving rise to Akása 
and Manas which are unlimited «rifzfeww) ; and 
hence the Tanmátras and Paramázus must be 
conceived to have a discrete structure; 

As I have already noted in my account of thé 
genesis of Tanmátras and Paramánus, various 
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schools of Vedántists ( e.g. the Rámánujists and 
the followers of Nimbárka ) combined,- in the or- 
thodoz fashion of the Smritis and the Purinas, the 

. Vedántic theosophy with the Sànkhya cosmology 
especially as regards Prakriti and the order of 
creation and dissolution. For example, the Vedanta 
kaustubhaprabhé, fortifying itself with texts 
from the Vishzu Puráza and the Subala and Go- 
péla Upanishads, contends that, at the cosmic 
dissolution (Pralaya), each Mahábhüta merges 
into the one that préceded it in the order of crea- 
tion by first. disintegrating into ifs own proper 
Tanmátric form ( verae ), and that the Mahé- 
bháta kása merges into the original Tanmátras, 
which then lapse into Bhátádi, the supersubtile 
rudiment matter, proto-matter ( Chap II, Pada 3, 
Sütra 14) 

. Parimáma—Evolutionary Process :—When the 

.Mahábhütas are once formed, the different kinds. 
of substance are derived -from them by the evolu- 
tionary process called. Parisáma -( परियाम, trans- 
formation). Matter is constantly undergoing change 

' of state. The -effect is only the cause ina new 
- collocation ( कारणस्य य संस्थाननालं कायय म्‌). Change, 

is of two.kinds :— 

(1) Change.by a spontaneous process, without 
external influence, including isomeric change 

(afaa परिणाम). The  Vedántists believe in 
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spontaneous disintegration and reintegration. 
Action from without, impressed force ab exíra, is 
not, pacé the Nalydyikas, always a condition of 
change of state ( whether of rest or of motion ) —- 
nor is it necessary that more than one substance 
should combine to generate another substance or 
variety of substance, (e.g. the formation of curds. 
from milk, of ice from water ८८.) All this is direc- 
ted against the Nyáya doctrine ( Xrambhaváda ). 
(2) Change due to combination with other sub- 
stances ( दृव्यान्तरसंबाग ), Such combination may 
l re 
produce (1) a compound substance possessing like 


qualities with the constituents (.ममानमातोयोातर्पात ), 
or (2) unlike compounds with new qualities, “hetero- 


pathic -effects” ( विज्ञामोयेवपत्ति ।. Any new qua- 
lity thus evolved through (chemical) combination 
is called Samhata-bhita-dharma ( dump ), ege 
the intoxicating power of the fermented rice ang 
molasses, which does not exist in the ingredients 
taken separately. ( मद्यवोखानां Tae akaafe 
समुदाबशक्कया wenfa: इश्यते). This Sambhüyakriyà 
( सम्भूयक्रिया, समुख्मान ) corresponds to chemical com- 


bination, and the Vedantists, like the Sànkhyas, 
explain this only ss the evolution of the latent 


energy (ufam. @qwafy ) in a new collocatian 
( संस्थान, werag-qfass). But, unlike the mediaeval 
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Süfkhya. the Vedanta freely recogüises the com: 
bination of heterogeneous Bhitas. Thus, Earth, Ap, 
Tejas and Vayu ‘freely combine in different 
proportions and groupings to produce the, variety of. 
substances in the world. For example, the animal 


organism is a compound of all the five Bhütas (पांचु- 
मो विश). It is not merely the concomitant or efficient 
‘causes that may be heterogeneous to. the material `. 
cause, as the -Naiyayikas contend, but several 


heterogeneous substances (or Bhütas) may unite as 
‘material causes’ to produce a new substance. 


The Vedantists. resolve. all activity, physical 
vital as "well as psychical, into modes of motion 


subtile cosmic motion. ( परिस्पन्दे, सम्ब के। कपरि स्पन्द्- 
Sankara; बायाः परिस्पन्दात्मकत्वात्‌,-प्राखस्य परिम्दात्मक- 


त्वाटेव--यदृद्ध ते स्थुल WR TIAA मगःस्पन्दितमाजमू-- 

Sankara); but they give a separate substantive exis- 

tence. to the agents, the vital principle (ma) and the" 
mind (न्मः), though these are also evolutionary . 
transformations of the Sükshma Bhitas (forms of | ,. 
subtile matter)." What is common to the Nydya,| कध 
the Vedinta and the Sinkhya is that Consciousness’ ~- 


F or Intelligence { waa ) transcends Matter ; but the 


Naiyayikas as pluralists hold that vital and .psychi- 
cal activities are also immaterial and cannot be 
resolved into motion (परिस्पन्द्‌ ) ;—the Vedantists 


resolve these activities into subtile motion, but. | 
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ascribe: them to a substantive quasi-material Life 
Priciple and Mind, the all-mirroring Intelligence 
( चनत्य) alone being immaterial and: transcendent 
and the Sankhyas accept the substantive existence ` 
-of the Mind Principle (ममः) as derived co-ordinately 
_with the Sákshma Bhitas or Tanmátras from in- 
- dividualised Prakriti (Ahankara ), but resolve Life 
into a mere resultant activity of the bodily organs, 
vis., the organs of sense and movement, and the 
psychic principle ( ममः) 


aaa fen fora चेकैक चतुद्धा प्रथमं पुनः। ` 
सख्त तरद्िमोयांश ate पञ्च ws ते.। 


l wur तिसगचतो qert सूतामां स्फटवरव्यवव्हारंनाम- 
. (रूपस्थ करणोंपायवमा -लिडत्‌करण' शत uq भूतपद्धकसर्ग- | 
सुवा ऋषि बघा । तदानीं पञ्चोकरण।न्तर आकाश शम्दोटभि- ` 
ज्यव्धते रफुटतवेति मव्यत्र Breve ( fra aesti जिनें )--अस्ति- 
fe शरीरे सब्यधामपि सूसानां wrap संप्रतिपत्तिः कावंकायव्युङ्न- 
` पवनङ्केट्नकाठिन्वानां सम्ब जनागुभवसिज्जत्वात्‌ | अवसत्‌ कारणतया 
पञ्चान भूतानि एकस्थिन देहे सन्तो मि स्थिते सन्सृपटयोरिक wa- 
यवावयरपित्वभेव- पञ्चशूतरेष्योर्यज्ञा । ` म च स्प शून्यत्वात्‌ एंक- 
Saar अ आकाशस्य कारल्यकत्वानुपंपत्तिरिति वाच्य | 
` आरबावादस्थ अमङ्गोकारात्‌। णकस्यापि दुग्धावयविमो दध्या- 
TWAT! FRG पञ्चानां, भूतानां पञ्चात्मकत्वस्य 
. frm mang. निराकतलात्‌ च। sare सिद्ध 
were मराइमोविककियि | Vidvanmanarafijini, 
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म तावत्‌ समानजातोयमेव आरभते न भित्रजातोय मिति 
faam नास्ति! समबाविश्रारण एव समान जासोयत्वा भ्युपगमः 
न कारणान्तरविषय इति सदापि खनेकान्तिकम्‌ ! नापि अनेक- 
सेव आरभते. नकमिति नियमेटस्ति। अणू मनसोंराद्यकम्या- `. 
 रन्माभ्यपगमात। एकेका हि CATE grey खकम्मारभते 
"s vue: "val इत्यभ्युपगम्यते । TOP एवं अनेका- 
रम्भकत्वनियम इति चेत्‌ म परिखामाभ्यू wmm । - लरे त टव्यं 

विशेष 3 » a : 

AAA AL छापद्यमान काव्य मामाभ्य पगस्यते |. तञ्च 
कचित्‌ कमेक परिणमते स्टद्दोलाकुरादिभावेन, afas परिः 
waa शोराद्-दध्यादिभावेन। नेश्वरशासन afa मेक एव 
कारश काख जनयति इति Sankara, S“rfraka-bhé- 
shya, Sutra 7, Pada 3, Adhyáya II) 

The atomic theory of the Buddhists :—The 
Vaibháshikas and the Sautrántikas hold that the 
Váyu-atoms are touch-sensibles, having impact or 
pressure for their characteristic property, and 
by aggregation form the element Véyu; the 
Tejas-atoms are colour-and-touch-sensibles, hav- 
ing heat for- their characteristic, and by aggre- 
gation form the Tejas Bhita ; the Ap-atoms are 
taste-colour-and touch-sensibles with a characteris- 
tic viscosity, and form the. Ap-element by aggre- - 
gation ; and finally the Earth-atoms are smell-taste- 
colour-and-touch-sensibles possessing a character- 
istic dryness or roughness (खरत्व), and by their 
aggregation form the. Earth-element. The Bhitas . 
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thus originated combine to form aggregates, which 
are classed as inorganic substances, organisms and 
organs. (aega ma :— Udyotakara's extract 
from the Buddhist Sdtras. Nváva Vártika, Chap. 1. 
Khnika 1, Sátra 14. cf. Vachaspati’s fuller extract :- 
कामे HEMI रशब्दः रूपधातुररूपधातुः कामवातुः-- 
also the Buddhist commentary :— कामे कामधातो ae- 
gr: सण्‌: । रूपरसगखस्पर्शा इ:स चत्वारि दृव्याखि ष्टधिव्यपः 
Aeara: इलि चत्वरि— Vichaspati, Tátparyyatíká, 
loc.cit.-also Bu होष्शेर wena yarfa—ride Udyo- 
takara, Chap. H1, Xhnika 2. Sáva 12,—Vide also 
S rínivása's Vedánta-kaustubha, Chap, II. Pada 2, 
Sütra 18). 

The atomic theory of the Jainas :—Of the nine 
categories of the Jainas, that of Ajiva (the not-soul 
or non-Ego) consists of five entities, four of which 
are immaterial ( Lye), viz., merit, demerit, space 
and Time, and the fifth, material (मूसे, possessing 
figure). The last is called Pudgala (matter ), and 
this alone is the vehicle uf E ergy, which is essen- 
tially kinetic, i.e. of the nature of motion. Every- 
‘thing in the world of not-soul ( the non-Ego) is 
either an entity (ga), ora change of state in 
an entity (warTa ). Pudgala (matter) and its changes 
of state ( wata ), whether of the nature of subtile 
motion ( परिस्पन्द ) or of Evolution ( ufana ), must 
furnish the physical as opposed to the metaphy- 
sical basis of all our explanations of Nature, Pud- 
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gala (Matter) exists in two forms,—Aau (atom) and 
Skandha (aggregate). The Jainas begin with an 
absolutely homogeneous mass of Pudgalas, whicb, 
by differentiation (भट) breaks up into several 
kinds of atoms qualitatively determined, and by 
differentiation, integration, and differentiation in 
the integrated (स घातात, P दात्‌, सत्तावभ qrq—Umá- 
svatf, Chap. V, Sütra 26), forms aggregates (Skan- 
dhas). An Azu has no parts, no beginning, middle 
orend. An Azu is not only infinitesimal, but also, 
eternal and ultimate. A Skandha may vary from a 
binary aggregate (द्वक) to an infinitum 
(aaau क). A binary Skandha is an aggregate of 
two Anus (atoms), a tertiary Skandha is formed by 
the addition of.an atom (Axu) to the binary (qat, क) 
and'so- on ad infinitum. The ascending grades 
are (1) what can be numbered ( संख्येय ), (2) indefi- 
nitely large ( व्यस'ख्यव), (3) infinity of the first 
order (aaa), (4) infinity of the ‘second order 


( खमन्वानन्त ), and so on 
General Properties of Matter :— 

The specific characters of the Pudgalas (Matter) 
are of two kinds, (1) those which are found in atoms 
as. well as in aggregates, and (2) those which are 


found only in aggregates.. Qualities of touch, | 
taste, smell and colour come under the first head. 
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The original Pudgalas being homogeneous and 
indeterminate, all sensible qualities, including the” 
infra-sensibe qualities of atoms, are the result of 


evolution (परिणाम). Every atom thus evolved: 


possesses an infra-sensible ( or potential ) taste, 
smell -and colour, (one kind of each) and two- 
infra-sensible tactile qualities; e.g. a certain degree 
of roughness or smoothness (or dryness and 
moistness ?) and of. heat or cold. Earth-atoms,. 
Ap-atoms, efc. are but differentiations of the ori- 
ginally homogeneous Pudgalas. The tactile quali- 
ties ( खर, feu, उष्ण, शीत ) appear first, but quali- 
ties of taste, smell and colour are involved in. 
‘the possession of tactile qualities, An aggregate 
( Skandha ), whether binary, tertiary or of a 
higher order, possesses (in addition to touch, 
. taste, smell, and colour) the following physical 
characters :—(r) sound, (2) atomic linking, or 
mutual attraction and repulsion of atoms, (3) dimeri- 
sion, small or great, (4) figure, (5) divisibility, 
(6) opacity and casting of shadows, and (7) radiant . 
heat and light 


Sebsible qualities. Tactile qualities are of the 
follqwing-kinds—hardness or softness, heaviness or 
: lightness: (degrees of pressure), heat. or cold 
and roughness .or smoothness (or dryness and 
viscosity ? ). Of these, the.atoms (Arus) possess 
onlv- temperature. and degrees of roughness. 
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or smoothness, but all the four kinds of tactile 
qualities in different degrees and combinations 
characterise aggregates of matter from the 
binary molecule upwards. The Jainas appear 
‘fo’ have thought that gravity was developed in 
molecules as the result of atomic linking. Simple 
tastes arc of five kinds, —bitter, pungent, astringent, 
acid and sweet. Saltis supposed by some to be 
Tesolvable into sweet, while: others consider it as. 
à compound taste. Smells are’ either pleasant or 
unpleasant. Mallishena notes some elementary 
varieties of unpleasant smell, e.g. the ‘smell of 
asafcetida, ordure, efc. The simple colours are 
five—black, blue, red, yellow and white. Sounds 
may be classed as loud or faint, bass (thick) 
or treble ( hollow ), clang or articulate speech. 

The most remarkable contribution of the Jainas 
to the atomic theory relates to their analysis of 
atomic linking, or the mutual attraction (‘or 
repulsion) of atoms, in the formation of molecules. 
The question is raised in Umásváti's Jaina’ Sütras 
{circa A. D. 40)—what constitutes atomic linking ? 
Is mere contact (or juxtaposition) of atoms 
sufficient to cause linking ? No’ distinction is here’ 
made between the forces that bind together atom. 
of the same Bhüta, and the chemical affinity of 
one Bháta to another. The Jainas hold that the 
4lifferent classes of elementary substances (Bhiitas ) 
are all evolved from the same primordial atoms. 
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The intra-atomic forces which lead to the formation 
of chemical compounds do not therefore differ in 
kind from those that explain the original linking 
of atoms to form molecules. 

Mere juxtaposition (संबोग ) is insufficient; 
linking of atoms or molecules must follow before a 
compound can be produced. The linking takes 
place under different conditions. Ordinarily speak- 


ing, one particle of matter ( yga ) must be nega- 
tive, and the other positive ( famega ) ; the two 
particles must have two peculiar opposite qualities, 


roughness and smoothness ( qwa and fara or 
dryness and viscosity?), to make the linking 
possible. But no linking takes place, where the 
qualities, though opposed, are very defective or 
feeble (aqua). We have seen that, ordinarily 
speaking, two homogeneous particles, 1.2. both 
positive, or both negative, do not unite. This is 
the case where the opposed qualities are equal 
in intensity. But if the strength or intensity of 
the one'is twice as great as that of the other, 
or exceeds that proportion, then even similar 
particles may be attracted towards each otber. 
In every case, change of state in both the particles. 
is supposed to be the result of this linking, and the 
plysical characters of the aggregate depend on. 
the nature of this linking. When particles of equal 
intensity (negative and positive) modify each 
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other, there is mutual action ; in cases of unequal 
intensity, the higher intensity transforms the lower, 
it being, apparently thought that an influence 
proceeds from the higher to the lower. All changes 
in the qualities of atoms depend on this linking. 
A crude anticipation this, of the ionic theory of che- 
mical combinations, very crude but immensely 
suggestive, and possibly based on the observed 
electrification of smooth und rough surfaces as 
the result of rubbing. Thé interpretation of 
रूच and f&rwas dry and viscous (or as vitreous. 
and resinous ?) must be rejected in this connection 
as untenable. The Tattvárthádhigama of Umásváti, 
which expounds the theory, most probably dates 
back to the first half of the first century A. D, 

Cf, Umásvátí Tattvárthádhigama, Chap. V 

( अखोवकाया धर्म्साधस्याकाशपुद्डलाः । wanfa झोवास | 
नित्यावस्थितानि अकृपाण | रूपिणः पुढुलाः । . प्याकाशाटेक- 
दुब्याणि। निषिफ्रवाणि च । पुद्लजीवास्स क्रियांवन्व: । (क्रिमो 
गतिकस्माह )। we षां प्रदेशाः सन्वि sexa परमाणोः | 
संस्थेयासंस्थेवाञ्च मुखानां MA स्पर्शरसगन्धवर्ण ver 
gren] wa ief: कठिनो agg aay: शोत emp 
fara: wu yfai रसः vafeaferg: कटुः कप्रायोस्ब्हों- 
age xf) wat fafaa: सुरभि-रसुरभित्ध । wen पञ्चविधः 
कणों नोलो wife: पीतः gar इसि । 

WRAP MI ल्हसंस्थाममेदतमजकायातपोद्योतवन्तस | 
aa श्ब्दः re fra चता. विवता घनः.शुशिरा sat भाषइसि L 
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GUT Bay! टक्क Ti कारणमेब सद्न्तय॒ QR frag 
भवति परमाणः। एकरसगखवर्णे feet: wre fafa! . 
'सत्राखवोरबद्दा! GATS VET एव | स्कन्धास्तावत्‌ संघातभेरेभ्य- 
equam | संघाताङ्ग दात्‌ संघावमेदा(दिशि | दयोः परमाः 
संघाताहि पदेशः F fma संघातात्‌ fene | uw 
संखेप्रयानामसंस्येवानामनन्ता्ा अमन्तानन्तामां च प्रदेशानां 
संघाक्षात्‌ प्रदेशाः |. भेदादख : | Fara परणाण रूतपव्यते 
न संधासादिति | sare | किं संयोगमात्रादेव संघाते भवति! 
आफ्ोखिदस्ति fagam xai अलोच्यते | - सति dant 
बद्धस्य संघातो waite) fapuwwequp p न खघन्य- 
nar) छर्ग्परुक्षयों: yet: wehi अवसीसि। 
जधघन्यसुणस्तिग्धानां जघन्ययुशरूच्चाया। च परस्परेण बन्धो न भव- 
Afai ey wrat जघन्यणणवस्मांनां श्तिम्धानां रुल ण 
ware च farla qg बन्धो मवतोसति aa wera: 
किमत्यन्तप्रतिष घ इति । अलोच्यते। न । रखवरश्ये सडशानां। 
qure सति emat बन्यो न wale । नदूयथा । . तुल्यय॒य- 
fewer तल्यगणर्विस्घेन quique तल्थरणरूच ण vfa | 
ware vex futu इति । eu । ग्गगावे षंग्य 
सहशानां wat भवसि afal अल्लाह किमविशेषेण रुणदेषम्ये 
genii बन्यो भवसोति। ceteri) स्यधिक्षादिएानां a 
` दयधिकादिणुखामां सडशानां बन्धो  भवर्वि। faaara faw- 
. सिग्घेन। दिसुणाटाधिकरिर्धस्य  छिग्चेन। gaaf 
हिशुयायधिकरूभ्तस्य equi TATRA EAE ENT- 
बन्धो न भवति । Wats परमा, प्‌, GT, च ये स्पर्शाट्दो 


Y 
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we कि wafer ay आहेोरिदव्यवसिता इसि। 
eared) जज्यवस्थितायुतः। परिखामात्‌ । WATY , हया- 
रपि वध्यमानयोर्गुशन्यो रति we’ परिणासा भवसि इति | 
उपखते। wa समाधिकों पास्शिमिको। वन्धे ससि सम- 
qa qana: परिखामको भवसि | afan 'होनस्य ति! 
'Umásvátí, Tattvárthádhigama, Chap V) E 


The Ny4ya-Vaiseshika chemical theory: a 
bricf summary 





I must content myself here with a brief and 
rapid sketch of the chemistry of the Nydya-Vaise- 
sbika, which | shall elaborate in connection with 
the mechanics and physics of the ancient Hindus. 
in a separate paper. 


The relation of the specific characters of mole- 
cules (and higher aggregates) to the original 
atomic qualities is reduced in the Nyáya-Vaiseshika 


‘to the. following canons :— (a) कास्य Na sreanga- 
Were! (P) समानजातोयद आगः cancers: न faria- 
स an: . ( Here «WI is used ip a वात technical 
sense, so as to. exclude the quasicompound sub- 
stances). (c). अपा्षलछ्यरसगम्धस्पः परिमाख कत्वेकष्टयक्ष- 
SAAG wA]: कोरणशणुसपूतल्यकाः । (d) रूंपर सगैन्धानु- 
आस्पश शब्दू-परिभाण कत्व ANAT हाः समानळात्यारम्भ्रकाः । , 
No separate explanation is necessary, äs the 


canons are embodied in the following exposition. 
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Theory of Atomic combination : 

The four kinds of Atonts are Earth, Ap, Tejas 
and Váyu atoms, possessed of characteristic mass, 
numerical unit, weight, fluidity (or its opposite ), 
viscosity (or its opposite ), velocity (or quantity - 
of impressed motion—Vega) ; also characteristic 
potential colour; taste, smell or touch, not pro- 


duced by the chemical operation of Heat ( auraa- 


रूपर सगन्व सशे परिमाय कल क-श्यक्ष-स TAC TAG हवेगाः ) 
A'kása has no atomic structure ( निरवयव ), andis 
absolutely inert ( faféara), being posited only as the. - 
substratum of sound, which is supposed to travel. 
wave-like in the manifesting medium or vehicle of 
Váyu (air.. Only the other four Bhátas unite (or 
-° disunite) in atomic or molecular forms. The or- 
| thodox view is that, the presence of Earth-atoms is 
necessary whenever chemical transformation under 
the operation of heat ( urs&rqufa ) takes place, ` 
Atoms cannot exist in an uncombined state in 
Creation (S iváditya, Sapta-padarthi--vide commen- 
tary, -where, however, it is noted that still atmos- 


_pherie air is believed to be monatomic in structure, 
- |e. to consist of masses of atoms in a loose uncom- 


bined state—(fagfra Ttg g परमाश्च ससूह एव घ्यमारठघ- 
SW) * 

The atoms may combine in one or other of 
the following ways : ee 
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I. One Earth-atom, by an original tendency, 
unites with another, to form a binary molecule 
(दशक). In the same way, binary molecules of 
the other Bhátás are formed. The atoms are 
possessed of an inherent Parispánda (rotary or 
vibratory: motion), and when they unite iu pairs, 
so long as there ts no chemical. operation under 
the action of heat corpuscles, the original qualities 
of the atoms produce homogeneous qualities im 
the binary molecules : 
The question as.to the existence of a triad, 
a tetrad, a pentad ele. of atoms.is one of the moot 
points of the NySya-Vaiseshika. The orthodox 
view is that, the primordial infinitesimal particles 
(atoms ) start with an incessant wbratory motion 





( अनवरतपरिस्पन्ट्मानापरिसिसपवनादिपरमालवः, Raghu- 
. nátha S‘iromani—afanlaata पसत्नव्यपदेशाः पसन्तोति, 
Udayana, Kusuméiijali), and an inherent impulse 
` that drives them to unite in pairs—a sort of *mono- 
valency १ as.it were, exbausted with the formation. 
of a binary molecule. The binary molecules now 
combine by threes, fours, fives, efc. to form larger 
azgregates as well as the variety of elementary sub- . 
stances, the particular collocation in any case being 
‘not, only determined by physical causes, but also 
‘serving to satisfy the ends of the moral Law in 


creation (ee, W% ). (gra, atefiar तम्यते ufu 
faa, न grat; wey, त्वनियमः । कदाचित्‌ लिभिरा- 


188 HINDU CHEMISTRY 

T इसि। लयल्‌,कमिदयच्यते,  फदाचिज्ञतुभि रारभ्यते 
-कदाबित्‌ पञ्चामरिसि ate’ कापना। wera ता 
wur तेषां व्यू यथा यथा - सदारम्धेष्‌ ज्यपरजातये 
maT अह्ृटकारिता सब्येभावानां gfe: | 57102273, 
Nyéya-Kandali, एचिवोनिरूप्मम्‌ |) Cf. Váchaspati's 
teport, Bhimatf, Chap. IL, Pada II. Sátra II. wer 
-चतरण,कमारभते 'यतर्णा दण कान/सारस्थकलात ). Pra, 
-Sastap&da appears to have originated this view 
( प्रमाण इण्‌ aw Was ध्या--त रा र वे Te काद्लिचखो = 
Prasastapáda, परिमाण निदपसस्‌ ); but that another 
‘view was also maintained in the Vaiseshika School 
-is evident from the brief summary of Kanáda's 
"system given या Utpala's commentary on the 
"Vrihatsamhitá, and this indeed also follows from 
Sridhara’s admissions in the Kandalf. On this 
view, also, atoms have an inherent tendency to 
‘unite, but some unite in pairs, others in triads, 
others in tetrads, eic. This may happen in two 
"ways,—either by the atoms falling into groups 
of threes, fours, eic. direct, or by the successive 
-addition of one atom to each preceding aggregate. 


A. triad. ( Tryanuka ), then, holds together three 
atoms (Anus), not three binary molecules (Dvyanu- 
'kas) as on the orthodox hypothesis. Similarly with 


tetrads, pentads, eic [yai घाः परमाणव! खिसिजलास्नि- 
वायुगाम्‌ | द्वाभ्यां परमाख्‌भ्यां qu कम्रारभ्यते fafi 
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परमाण ire कमारभ्यते इमि क्रमेश QANG Ca 
witqafa: 1 Utpala, Chap. L..Sloka 7; cf. also. 
S rídhara's admission, अथवा यदि परमाणवो TIU क- 
मारभ्य तत्सहितास्तप्णु कमारभन्ते GDRDNU HT Tar 
न्तरम्‌ . तथापि कृतो विश्वस्य ` wayaq). Sankara. 
seems to speak of two binary molecules in the 
Vaiseshika as forming a tetrad, ( werfu छू gra. 
VAT कमारेभ ते--5 driraka—Bhéshya, Chap. II, ‘Pada 
20, Sütra, II, where the Bhámatí gives a forced. 
interpretation ) 

These binary molecules are grouped by threes 
fours, fives, etc. ( लख क, 'चतुरय क) to form different 
isomeric modifications. The variety of Earth- 
substances is due to differences in the arrange- 
ments of the molecules, ( e.g. their greater or less- 
density, and, above all, their grouping or collocation’ 
ww, waqfa), which account for the specific 
characters ( अपरजाति ) manifested, by these iso-- 
meric substances, सा -( इचिवी) qj स्थ खावद्यवयव- 
'सद्चिवेशविशिटा अपरशातिवकत्ोमेशः | ` ` Prasastapáds, ` 
शथिवोनिरूपखम्‌ ! cma. faiaga | ष्यादिशन्दात्‌ प्रशि“ 
विलतल्वादिपरियहू! | परमाख्खादिष स्यपरखा त्यभावेटपिः यष्ट 
वशात्‌ तथा . तथा तेषां व्य, Wo यथ। यथा तदारब्येष आपर 
जावया व्यण्यन्दच Srídhara, Kandalí, ibid 
^ स्थय्थ स्थिरता चिरकाला!वस्थाबित्वमिकियावत्‌ ॥ mfa- 
साया feret जश्ादिव्यविराधितञ्च।' serafin: 
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-त्‌वत्‌साभान्यदिे षाभिवय झकसंस्थामविशषा! । . म॑ व्हि wwe. 
रव्यन्तरे सम्भवसि । जश्षादोगां वत्‌ळिजित्रपशवदूनेगवदूद्रव्यो- 
पनिपासमानेय व मङ्गुरत्वात्‌ । Udayana, Kiranáveli, ibid. 
These original differences in molecular grouping 
leading to distinctions of genera and species, 


however mechanically or physieally explained 
come also under the operation of moral and 


metaphysical causes (wwe, कम्म), £.८., of ideal 


ends. in the moral government of the universe, 
which are superimposed upon the physical 
order, but which -do not come witbin the . scope 
of Natural : philosophy. An elementary sub- 
stance thus produced by primary atomic com- 
bination, may, however, suffer qualitative change 
under the. influence of heat (पराकजातृपत्ति ). 
The process is as follows :—(1) the. impact of 
heat corpuscles ‘decomposes the binary (tertiary, 
or quaternary) molecules into homogeneous 
atoms possessing only the generic characters 
of the  Bhüta concerned ;—(2) the impacts 
of heat particles continue, and transform the 
characters of the atoms, determining them 
all in: the same way ;—(3) the. heat particles 
continue to impinge, and reunite the atoms so 
transformed to form  binafy (or other) mole- 
cules, in different orders or arrangements, which 
account for the specific characters or qualities 
finally produced, "The Vaiseshika holds ‘that 
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there is decomposition into homogeneous atoms, 
transformation of atomic qualities, and finally 
recombination, all under the influence of heat. The 
Nyáya on the other hand thinks that the molecules 
. and larger aggregates assume the new characters 
under the influence of heat without decomposition 

into homogeneous atoms. or change of atomic 
characters ( पिलुपाक or पिठरपाक ). E 
तेषामनुमानेन विनाशः परिकन्पते । सर्व्यावयवेष, werd feu 
पाकपूव्य sqm रूप: दिवियक्षणसण्यों पल ब्घेर न्वः प्रवेश: ळशानो- 
opan तेन वेगवता वह्दृव्येश gaa, were वा 
Kd घटाव्या रस्् डेषु, waaay, क्रिया जायते कियातो विभामः 
forma दूव्यारम्भकस वोगविमाशः। सद्धिनाशाल qur 
विनाशः! wg शयासादिरुक्षामवजहसः रक्तादिगणान्वर- 
aqua: - खपे स्व मायाः wet म'युख्य wra, wfe- 
प्रकभेख साइशमेव MIATA भारभन्त । एवं सपना सपडश्य- 
मानेष्‌, MARAN, एष एव न्यायः। शरीर अपि उद्य क्ष 
तेजसा waaay, agquenfes, रसमखधातुमानेन परिखाम- 
सुपमच्छसख mie प्रसिशशामुतपाद्विनाशो सभवत दुसि। 
( Jayanta, Nydyamafijari, wmwwer-qur पक्ष ). This is 
the Vaiseshika view, but Jayanta himself in- 
«lines to the opposite view :--प्रलसिद्षषिरतयेव 
'काय्य FI घटादे: सारम्भात_ कन्तस्त ज:कसामुप्रवेशशतपाका- 
"pP: we विवाशकर्पणया। पिठरपाकपक्ष एव a: | 7074. 
The Nyáya view:—à वीजावयवार्हे qud व्यूहपरि- 
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त्यागेन व्यूहान्तरमापद्यन्त णुवहान्वरापनतो च एथिवोधातरब्‌- 
भालना संग्टक्षीत आन्वरेण तेजसा पच्यमानो tagay “नवै aaa 
सरसः पूर्जावयवस छिलोटइ रादिभावमापथते | परग्राण्दस्थानि 
वोजा मि भवन्तोत्य तत ग्रतिपद्मामढ़े । वस्झाच्छाल्थादिवोज- 
मुच्छ नावस्थामादि छत्वा वावडुपान्वय' शास्विषोजकाऱ्य area 


कदाचित्‌ परमास्ववस्थ भवति। वाद ल॒ स्यात्‌ कदाचित नाप- 
wai त! Udyotakara, Chap. TIT, A'hnika 1, Sátra 4. 


II. Chemical combination (सम्भूयक्रिया, सं सक्रिया). 
Chemical combination takes place either between’ 
two or more substances which are isomeric modi- 
fications of the same Bhita, or between sub- 
stances which are modes of different Bhitas. 


‘’ ‘' A, Mono-Bhautic compounds. The sim- 
plest compounds di Mono-Bhautic 
compounds, t.e. compounds of differ- 
ent substances which are isomeric: 
modes of the same Bhita. 


. (a). Mono-Bhautic compounds of the- 
first ' order :—Under the impact or 
impulse («farata or Atza ) of heat cor- 
puscles, the substances in cbemical 
contact (arean संयोग ) break up 
into their atoms. These atoms are 
homogeneous, possessing only the ori- 
ginal physical and chemical characters. 

of the Bháta concerned. As the speci- 
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fic differences between isomeric sub- 
stances arise from the arrangement or 
collocation of: the atoms, the sub- 
stances lose their distinctive marks 
on decomposition into the latter. 
(नच परमाखुषु ऋपरजातिभेदे विद्यते म अ 
ववरीजशाकिनोखपरमाखूमां कशिद्विशभः | 
Udyotakara, Chap: II, Afhnika I, 
Sütra 4. ग च शुक्रशोशितपरमाखुनां fag- 
विशेषः पार्थिबत्वाबिधेषात्‌ । S'rídhara, 
Nydya-Kandali, एचिवीमिरूपम) | Under 
the continued impact ( or, it may be, 
impulse) of heat particles ( वेगवसा afg- 
sae मोद्मात्‌ efeaerq t—Jayanta), 
these atoms take on new charac- 
ters. Itis heat and heat alone that 
can cause this transformation of the 
colours, tastes, smells, ec. in these 
original Bhüta-atoms. What  parti- 
cular colours, tastes, smells or physi- 
cal characters will be produced in the 
atoms depends (1) on the nature 
of the constituent substances in con- 
tact, (2) the intensity or degree of 
the heat ( खर, ag or मध्यम पाक), and 


(3) the species of Tejas-corpuscles 
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that impinge on’ the atoms, or the 
nature of the impact’ ( विदश्खतेज;- 


' संवेग). (न म,भो2म्निसंदोगात्‌ TATE 


रूपादय इति अपि qo पृल्यरूपादिविशेषापे- 
erg! aca पच्यते «wfedn wa 
à qwe ut वः wmür विशेषः 
स्तममेशमाल: स्यम्निसडामः. उत्तराम्‌ रूपा- 


दीन्‌ विशिष्टानारभते। Vide also Udyo- ` 


takara, Ill, 2, Sétra 14: Cf. also 


. Váchaspati,l, 1, Sutra 4. egre? 


अपि उपादानश्च fisce कॉव्ह्य़ापरास्यस्थ च 
edima ya रुपादिप्र डानां कार- 
ami ` भेदात्‌ faeta जावल गन्ध- 
रूपरसस्पर्शा इति सिद्दान्वः) | 


Now when. the atoms havé all been 


determined in the same way, they: 
begin to recombine again under the 
impact (or impulse) of the heat- 
particles in binary molecules, ( or 
tertiary, e&.), and these in higher 
aggregates. It seems to be generally 
held that, at the final step one or more 
atoms of one. constituent -substance 
unite with one or more atoms of the 
other constituent substance or sub- 
stances to form a molecule of the cóm- 


(0) 
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pound; but the question is not of 
much significance for" Mono-Bhautic 
compounds of the first order, as, in 
these cases, the atoms have before 
this all lost their distinctive characters 
and become homogeneously trans- 
formed. The compound so produced 
will possess the new characters of 
the transformed atoms, so far as 
taste, colour, smell, etc. are concerned, 
but as the molecular.arrangement or 


structure («a e, अवयवसन्चिनेश) may vary, 
different compound substances may' 
result from the same components. 


Mono-Bhautic compounds of higher 
orders :—Again, Mono-Bhautic com- 


.pounds ofthe first order may chemi- 


cally combine to form higher com- 
pounds, and as the ultimate Bhita 
substratum is the same, the process 
of decomposition and recomposition 
will be essentially the same as before. 
The only doubtful point.is whether in 
this case the component compound 
substances are broken up only into 
their constituent molecules, or into the 
original homogeneous Bhita atoms. 
Some of the later Vaiseshika Scho- 
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liasts hold that the latter happens in 
every case of chemical composition, 
however complex, but the earlier 
Vaiseshika conceived that in the 
case of compounds of compounds, 
the decomposition does not procecd 
so far as the original Bhüta atoms; 
but that it is the specifically deter- 
mined atoms constituting the mole- 
cules of the component compounds 
that are transformed under the impact 
of the heat-corpuscles ; and then one 
such transformed atom (one or more 
according to another version) from the 
molecule of one component unites with 
one similarly transformed atom ( one 


“or more according to the other version) 


from the molecule of the other com- 
ponent. Prasastapáda, the great Vai- 
seshika Doctor, holds this view. When, 
for example, in the fertilised ovum, 
the germ and the sperm substan- 
ces, which, in the Vaiseshika view, 
are both isomeric modes of Earth 
( with accompaniments of other 
BhGtas ), unite, both are broken up 
into homogeneous Earth-atoms, and 
it is these that chemically combine 
under the animal heat ( and bio-motor 
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Energy, ag ) to form the germ-plasm 
(waa). But, next, when the germ- 
plasm develops, deriving its nutri- 
‘tion from the chyle (blood) of the 


mother, the animal heat breaks up 
the molecules of the germ-plasm into 


its ' constituent atoms ( करलारस्मक- 
परमाणवः), ie, into atoms specifically 


determined, which by their grouping 
formed the germ-plasm, and then these 
germ-plasm atoms as radicals che- 
mically combine with the atoms of the 
food constituents, and thus produce 


cells and tissues. (wqququraet: waat- 
रन्भकपरमायुमिः "Equi उपजातक्रियेः 
ऋक्ारपरभाशुतिः सह सम्भूय शरोरान्तर- 
मारभ्यते sare कदपना। fug: शुक्र मातुः 
Afai wat: सञस्रिपातानन्सरं जठरागल- 
सम्बस्थात्‌ शुकशोणितारस्थकेघ . परमाणुषु 
wer रूपादिविनाशे, सति समामणुशान्तरोतपत्तो 
दयणुकाईदि-प्रक्रमेण कखलशरीरावुर्पास!, ...... 
.--सल भातुराहाररसः man संक्रामति 
ALIN | तत्र पुनज ठरामशसम्बन्धात्‌ कलछा- 
रम््षकपरमाणुघ्‌ क्रियाविभागादिन्यायेन wp 
शरीरे x" ससुद्पन्नपाकठीः अललारम्भक- 
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परमाशभिः अदृषवशात्‌ उपजातक्रियः 'या'हार- 


| परमाशभिः सह सम्भूय शरीराम्वरमारभ्यते 
war amai, Sridhara, Kandali 
afafa) In this hypothesis 
` (aww), it is assumed that the 


atoms are similarly transformed, i.e., 
become ` endowed with the. colour, 


“taste, smell, efc. of the product ( the 


cell‘or tissue), the moment before 
the chemical combination takes place. 
Similarly, when milk is transformed 
into.curd, one view is that the trans- 


^". . formation takes place (under internal 


heat) in the constituent atoms of 
the milk molecules, atoms specifically 
determined as milk, and not in the . 
original atoms of the Bhiti (or Bhütas) 
entering into the composition of milk. 


(CE ag मवहादर्पारग्भश्वः परमाशुभिरेव दध्या- 


TURI एकमव्हिखव दध्यासरस्भकैरे! पर- 
_ मास, भिर्मेवमोतारन्ध्ः इति fm 0 Nyáya- 
. bodhinf, on Annam Bhaéfa’s Tarka- 


sangraha. ) Cf. Dinakari, on the other 


. फैळ्षाते--दागथुकरूपडरवर्थ्यंसजन्यत्व टपि वसर 
_ (mp). In these cases, the atomic 


contact is called constituent contact 
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"x ( आरम्भ्कसंवोग ), and all the atoms are 
equally regarded: as material causes 
( उपादानकारण or समवार्षिकारण्य) of the 
., compound 
_ : B. Hetero-Bhautic ‘quasi-compounds’.— 
. The. Nyáya-Vaiseshika maintains 
_ that in the case of bi-Bhautic (or poly- 
` Bhautic ) compounds, which are only. © 
-. quasi-compounds,. there is another 
ae kind of contact between the hetero-. 
geneous atoms of the different Bhttas, 
` which may be called dynamic contact 
and is distinguished in its operations as 
Upashtambha, Vish/ambha or Avash/a- 
mbha (enea, faray or seu. In some. 
cases, it so happens that the atoms 
of different: isomeric modes of the same 
Bhiéta do . not chemically . combine - 
under. the mere application of heat 
they require to. be surrounded (and 
‘excited’, ‘energised’) by atoms of > 
different .Bhatas. For example, in 
the case of the oils and fats as well 
as of plant saps. and fruit juices the 
Earth-atoms must be dissolved in water 
. (Ap), aad it is only when the water- 
atoms ( Ap-atoms ) congregate round 
the former that. dynamic intra-atomic 
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forces are set up, and the Earth-atoms 
(with the water atoms in dynamic con-. 
tact) now take on peculiar infra-sen- 
sible characters (colours, tastes, smells) 
under the impact of the heat corpus- 
cles, and then, under further impact, 
fall into groupings or collocations: 
(ofa very peculiar nature, to be pre- 
sently explained) which determine 
the nature of the composite substance 
thus produced. Here it is the water. 


atoms that are dynamic (उपष्टर्षक ), 
and excite the Earth-atoms, and these 
substances, oils and fats ( damit and 
तवग १, as well as acids ( rat) are, 


because of the Earth radicles. regard- 


ed as Earth-compounds (or Earth- 
substances ). (प्र कल-तघधाविधगखरसरूपा दि- 
afg: परसालुभि इयखु शादिकरमेख छतादिद्वव्य- 
मारभयते। सल च उपटस्यकसया निमिसता- 
aq: पामीयावयवाः । तेषां संयुक्षसमवागेम 
«qp हसाम्ओोपबभगरते.। येलछौरादिमु प्रार्थिवत्व- 


fafa: Cue भोमानलेन्थनवात्‌ vq 
' Udayana). In the above instances, 


Ap (water) acts as dynamic ( Upash- 
tambhaka, ( ewgww ) but Tejas 
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and Váyu can also act in the same 
way on Earth-particles. Conversely, 
Earth-particles may act dynamically 
on the atoms of the other Bhátas. 
For example, in the case of mercury 
and the metals which are conceived 
in the Nyáya-Vaiseshika to be igneous 
bodies (in fact they are supposed to be 
formed under the subterranean heat 
साकर), the Tejas corpuscles are 
believed to form the radicles, and the 
Earth-particles are dynamic ( SWEA ). 
(gad; निरम्तर भ्मायमाममपि रु yer रूपं 
eet aay guma प्रतिबद्धलात 
evewaiify पार्थिवभागः सहशरूप यवानु- 
यत्त ते. यत्त पुटपाकाटिना रक्कसारता 
vxjd सन्मिम्रीभूसाभिभावशसत्तद्दूवतोपममात | 
waa waf? यग्रास्यातम्‌ Udayana, 
Kirazávalí, हेभामिरूपखम्‌ । Cf. also mfa 
सेजसमिच्कति gra amaa पार्थिवोभाग eue- 
wa TLETT: | ) 

It may be here noted that Gangesa, the 
author of the Tattvachintimanl, 
conjectures that even gold can be 
evaporated or made to disappear by 
the application of intense heat ; 
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खथ. RAR ततराटेः क्रमशः प्रतीतेः प्रबलानशव- 
संवोगेग सवखेनाशात्‌ वदृद्रवता गश्यति। But 
Mathuránáthá notes 1श९-अद्यप्राककाला- 
sqq | ( सद्रिकपवाटर'हस्य ). 


But while every Bháta can act dyna- 
mically as ‘yeaa,  *energiser, 
‘exciter’, it is the Earth-Bháta alone 


which is. capable of exercising the 
power of arrest or inhibition of 


molecular motion or the motion of 
particles due to gravity as in fluids 


( Vishzambha, विट), or the power 


of counteracting the tendency in a 
given set of atoms to. fall into a pe- 


culiar order or group ( @pfatrfaarg ), 

(गच पार्थिववत्‌ walt दूव्यान्तर गच्छदिट्टमाति 

qw uy वा विरुखद्ि । Udayana, Kira- 

návali, एथिवोनिरूपथम्‌ | frena खाभा- 
विकसुरत्वाचव्रदूव्यान्वरगतिप्रतिबखकतम्‌ E- 

विरोशिल च खाभाविकगुरुत्ववत्‌पतनप्रति- 

wee! Vardhaména, —Kirazávalí- 

| prakása, ibid.) 

Oils fats, milks—Bi-bhautic quasi-compounds, 
with Ap as energiser :—Oleaginous substances . 
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(maaga स्तुषः) are divided by Udayana 


inlo (1) oils, derived from vegetables, (2) butters 
derived from. milk, and (3) fats derived from 
animals, The medical schools, as we have seen, 
recognise animal oils as distinguished from vege- 
table oils. Vegetable fats (e.g. fasywa) are 
also mentioned. Váchaspati in the Tátparyyatíká 
contends that mustard oil has not the flavour 
„and smell characteristic of the true oils ( sesamum,. 
linseed etc. ), and is classed with the latter by 
convention. Judged by the flavour test, A’mikshé 
(the casein substance formed by mixing milk- 
curd with hot boiled milk) is to be classed 
with milk substances. So also Takra, whey,— 
but Vájina, the thin fluid that is left after 
the A'mikshá (casein, substance) is separated, 
cannot be classed as milk. It may be added 
that the milks and curds as well as oils and 
fats derived from different species of vegetables 
or animals are supposed to differ in their ultimate 
structural arrangement, and therefore in kind; 
but Vailabha thinks that the ghees ( clarified 
butters ) prepared from different kinds of milk 
are of the same kind; in other words, the. milks 
and curds are ‘polymeric’, the ghees ( clarified 
butters), ‘isomeric’, using these terms, as before, 


ina loose general sense......... aegagi वोजज्ीर- 
fated A 
मांसगेनित्वात। अतएव ना venu मलल रसादि- 
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सारूखादपि ठु vanu! Udayana, Kirazávali, 
'एथिवीनिरूपमम्‌ । Vallabha notes that ghees do 
not differ in kind, as milks (and curds ) do :— 
ait माहिषगव्यादिदुग्धशु faar RY जातिभेद- 


श्वालामिबि Ja i—Vallabha, Lilivati. Compare 
Váchaspati, Il, 2, 65 :-आाव्यतलादीनां जाविस्त गत्धोन 
वा रसेस वा weet) ज्यसएणव न सार्ष'मादीमां सेललमस्ि | 
AIHW न्रसयोरमावात्‌। भाक्तस्त तेखशब्द्वाग: | wT- 
जातिरपि teapa aaurfama: A नतु 
वाजिनश वद्‌व्यज्ञेकस्य रसभ qur वाखिने कभावात्‌ enfaarat 
'च भावात्‌ | 


III. Mixtures like soups, solutions elc:—A soup is 
a physical mixture. When meat is boiled in water, 
there is the application of heat, with chemical chan- 
ges in the meat, but the combination of meat-parti- 
cles and water-particles in the soup Is only physi- 
cal combination, and nota chemical one. It is 
of course not a true compound, neither is ita 
quasi-compound, like milk (in which the water- 
particles are ‘energisers’ of the Earth-particles ). 
Milk, for example, retains its milky substance, 
when it coagulates or becomes solid, (this of 
course is also the case with mono-Bhautic sub- 
stances whether elementary or compound, e. g. 
water, which becomes ice, ) but the substance 
we call a soup ‘or solution ceases to be a soup 
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or solution, the moment it solidifies. Udyotakara 
notices gruel, baths, and lyes (alkaline solutions ) 


as mixtures of this class (waa पाककाझिकविदेका- 
वखाराट्यः प्रत्यु क्ाः। Vrtika, Chap. I, Ahnika 1, 
Sütra 14). aù हि नाम उतपन्रपाकजानां . ब्रञ्याणां 
कालविशेषानुसहे समि FATE TAT wraSmeqHh wr 
योग: रु ww fai एतेन पाककाञ्चिकविवेकावक्ञाराटयः 


waT: Udyotakara, Vártika, Chap. I. A'hnika 
1, Sütra 14. Vide also Váchaspati's comment: 


उत्पद्धपाकखानां तडे समिधि वा पिटमांसंपिककावयवामां 
PHIM Wat सयुक्कानां पाकजातपत्तो, सत्यां न चासी 
सहसा xupw काखविशेषामुसहे ससोति। सच संमागभेद्‌- 
एवं सॉयमांसयेसत् want विआालीययोरनार म्क्षकत्वात्‌ । 
नापि दुषलातीयं amanfi say चौरजातीगभिवेसि युक्तम्‌ | 
Mary mfa च्चीरबद्विव्यपरेशवोस्ताद्वस्मात्‌ ! 
xv a काठिन्ये म यषयद्विव्यपदेशौ इति सम्बन्धभेद्‌ एव 
तोयमांसयायष इति न्याख्यम्‌। स a aafaa: संयोगि- 
व्यतिरिक्तः; Véchaspati, Tátparyyatíká, ibid. For 
‘salt and alkaline solutions, vide Kiramávalí—«q 
पुनरमंुधिसिन्ध्‌ भेदेन छारादिरपि रसः पाथसे उपन्भ्यते स 
द्शसूलकघायसेयव पार्थिवद्रव्योपाधिकः। _ कषमन्यथ wa 
घमपोतयुक्तस्थ रसा मधूर एवं | Udayana, Kiramávalí, 


raf war | 
Chemical action: and Heat :—The operation 


of heat is of course universally implied in chemical 
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combinations. Where the application of external 
heat is wanting, Vátsyáyana, the great Doctor of 
the Nyáya, points to the operation of internal heat. 
(eg. ध्यिबोधात्ः अबधाठना स'व्टहोतः ume up तसा 
पच्यमागः cag fraa afa i—Vatsy4yana-Bhéshya, 
Chap. IV, A hnika 1, 57079 47 ). In the case of com- 
bustion, we have seen Vijfiána-bhikshu explain 
the heat as latent in the Earth-substance, the 
fuel, from which it breaks forth. Udayana 
points out that the solar heat is the source of all 
the stores of heat required for chemical change in 
the world. The change of colours in grasses, for 
example, is due to Tejas, in the form of latent 
( invisible) heat, not in the form of Agni; and the 
cold in winter cannot take away this store derived 
from the Sun. (emtea fe यदि रूपादिपरा- 
उत्तिमात्रहेतः स Ta a तेजसा wee | aer 
च पाके afaa शिममिति। न किल्लिदनिष्मापदते। न 
fe सौरस्य तेजसः त्र लोकापाकहेसोिसादपगमः शमत | 
ae विकारो भस्झाद्कियो विवक्षित: सोटसिद्ध एव fewehq 
wanfew क विरोधो बाघो वा। खथ रूपादिपराइत्ति- 
मात्रे Ta «fe: साध्यते तद्शकाम्‌ | सस्य दर्शनस्पश न- 
we गोग्यानुपलब्यवाधिततवात arene AA! 
fern रशकात्वात्‌ aream, च। Udayana, Kirazávalí 


रछूष्टिस ह्ारविधिनिरूपणल्‌ i) Similarly, it is under this 
solar heat that the unripe mango ripens, 7.2, changes 
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enlour, taste, smell efc., showing that there is chemi- 
cal transformation or subtile decomposition and 
recomposition going on ; aud this is also the case 
with.the rusting of the metals, which is a combus- 
tion due to the solar heat ( ee पाक ) even as the 


conversion of food into chyles and of chyle into 
blood are instances of chemical action due to the 


internal animal heat ( जठरानल or ara aa: ), 


But the kind of contact with heat-corpuscles, in 
other words, the kind of chemical action (पाक) 
which transforms colours is supposed to differ from 


that which transforms flavour etc. ( विलसखतेख:संयाग. 


and पाक) and this last from that which produces 
a change of smell, or tactile quality. ( पाको माम 


विजामोयतेजःसंयोग: | से च मानाखातीय; | रूपजनको 
'विञानोयतेजःसंयोगस्तदपेशञया रसजनकों विशातीयः |. णवः 
स्पगोदी अपि बथा । एव प्रकारेण मिस्रमित्रजाशोयाः पाकाः, 
ated लक्षसव'न cae una तथाहि ट्खपुझनिश्विप्ना- 
eurer उष्णरुलणाविजाती यतेजःसंबे[ग|स्‌ Ta फुरितरूपनाश 
quae पीतादेस्त्पत्तिः पूष्म रसस्य अम्हसेपवानुमवात्‌ । 
wfeq ya हरितरूपसभ्ये शपि रसपराठत्तिं श्यते बिजातीय- 
तेजःसंयोगरूपपाकवशात्‌ पूज्य TGC मधुररसस्यामु- 
भयात्‌ | तस्माद्र पजनकाप्रेच्म॒या रसऊजनको faewup एव 
TARAIA विलचख Ama: रूपरसयों रपराहप्तो अभि 
qa mart विञ्जांलोयपाकवशात्‌ सरभिनखोपलग्चेः । एव 
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wink agonia: अतएव पार्षिवपरमाणूनासिकजातोबले$प्रि 


प्रावमहिखा विनातौमद्रग्यास्रानुमव: । यथा योसुक्तढणादौनां भापर- 
met ae cena विजातोयतैज:रुंवोग्रवशात — que 
wqifwqesanü agami दुग्ध men wur वर्तते 
याउशरुपरसमखस्मर्जजमकासेलःसंयोबा जायसे। तदुत्तर ताइशरुपादय- 
उत्तपदाने। ताहशरुपादिविधिष्टपरमाणुभिदु ग्डासुकमारभ्यते । वतः 
वाचकादिक्रमेय aega sft — Nyáyabodhini on 
Annam Bhatfa’s Tarkasangraha ) Heat and light 
rays are suppdted to consist of indefinitely small 
particles which dart forth or radiate in all directions 
rectilineally with a sort of conical dispersion and 
with inconceivable velocity, They may either (1) 
penetrate through inter-atomic (or inter-molecular) 
spaces as in cases of conduction of heat which when 
applied under the pot boils the water, or fries the 
paddy where there is no chemical action in the pot, 
no decomposition and recomposition of its atoms, no 
change in the molecular collocation ; or, as with light 
rays in cases .of translucency or transparency 
( खच्छता ) penetrate through the inter-atomic spaces. 
with Parispanda of the nature of deflection or 
refraction ( faelyaaa, Udyotakara), in the same 
way as when fluids penetrate through porous bodies 
( तच. परिस्मन्दः तिय्यम्ममनं परिखवः प्रात sfa—Udyo- 
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takara, commenting on Vátsyáyana's परिस्पन्द- 
प्ररिखवो, 5४03 47, Anika 1, Chap. ÍIL) or (2) 
impinge on the atoms, and rebound back—which 
explains reflection ( सूच्छ न, facafyaza—vVaréhami- 
hira, रश्मिपरावत्तम— Vátsyáyana ) or otherwise be 
obstructed by the atoms in their path, which would 
explain degrees of opacity, the casting of sha- 
dows, etc, all these operations being also physical, 
and unattended with decomposition and recom- 
position or alteration of molecular grouping, or 
(3) lastly, strike the atoms ina peculiar way, . 
so as to break up their grouping, transform the 
physico-chemical characters of the atoms, and again 
recombine them, all by means of continual impact 
with inconceivable velocity, an operation whidh 
explains all cases of chemical combination. 
(afaa fe तेजसो खावघालिशयेन वेगातिशवः बत्‌ प्राचीनो- 
चलसू ड्रावशम्बिनि एव भगवति. मयूखभादिनि भवनोंदरेथु 
ब्ालोकइत्यभभानो जोडिकानाम्‌ | (Udayana, Kirasávalí, 
तेजौगिक्पशम्‌—taken from Váchaspati, Tátparyya- 
पीक, प्रत्यक्षलणलरूलम्‌ ।) Cf. also (stat तेजः 
mar साविल न तेजसा म प्रतिहन्यते। — Váchaspati— 
wfa देश fufagewfu तेज! 'प्रसपेश प्रासादोदर्य व्यापोति । 
सत्‌ कसर ut vermag । स्वभावतः प्रसरद्पि न wuft- 
साणाशुविधायिन प्रत्ययमाघत्त कि द feras दाशुविधाविगम i 
ibid. Ci, स्जटिकादान्तरितोपणब्धिरमि प्रहादकभावतभा 
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स्फटिकादीमां तेलोगतेरप्रतिबखकत्या प्रटोपप्रभावाटेयोपपन्ना t 
Udayana, aeftfaeqare, in reply to the objection— 
यदि fe ma म्टाहोयात्‌ wanfan स्फटिकद्रव्येया विष्टस्था- 
ary प्रसपस्टंणाटिक नाटटीत सक्झाटप्राप्यक्षारि सतो म 
Www! (Udayana, ibid. ) Definition of स्वच्छता - 
ठृव्यान्तरासस्परक्चदूव्यसमवायः स्वच्छता | VESTWWISTN: काचास्न- 
पटक्स्फटिकान्वरिसोपसद्चेः ।...... स्थाल्याटिध च पाचकस्य 
तेलसोट्प्रतोघातास्‌ | Udyotakara, Chap. HI, A‘hnika 


1; Sátra 38. आदिव्यरश्मेः स्फर्टिकान्तरितेटव दाहेप्रशवि- 
urate | 609 47, where Udyotakara notes—atz¥- 


मविधात:--यस्थ दूव्यस्थावयवा न ASIA तस्य झन्वरावयवेः 
Ta CMI योटभिसम्बन्धः सोटविधात इति । Váchaspati 
explains यस्य ZAA भजनकपाजादेः GIAN न व्य TIT 
पूर्बोत्पखढरव्यारम्भकसंगेगमापेन  द्वयान्तरजमकसंगागात्पाटनं 
awa wa क्रियन्तो तस्य द्रव्यस्य मर्खनकपाभाहेरवुयरह्रमानस्य 
अन्तरा ववतेवो? भिस म्वम्धो "E: सोारप्रतिघधासः ı Cf. Vátsyá- 


yana on Sütra 47, A'hnika r, Chap. III. -On the 
other hand in chemical combination, उन्वःप्रवेशः 


कशानोरनुमीयते । तेग वेगवसा fega नोटनात efe. 
घातात वा सध यवेषु क्रिया, क्रियातो विभागः, विभागात्‌ 
शारभ्भ्रकसमोगविनाशः efc.—Jayanta, Mafijari, भूतच तन्य- 
qina | For opacity, shadows, efc, vide छाया त्र 
तेजःपरमाणोरावरखात्‌ भूव्हिमता परमाणुगा तेजःपरमाणु- 
QRL यल च खस्थ ace सत्र व्छावेसि। विरल- 


PIE SEB UIS D RS LLL LEONI 
तेज:सम्यस्थीनि दरवगरशकर्म्याखि च्छावा इत्यभिधीयते । सब्यलो 
व्या त्ततेज!सुब्बन्धीनि तु तानि समःसंजत्ञकानिं | Udyotakara, 
Chap. IV. Ahnika 2, Sáíra 25. For’ reflection, 
and its laws, I quote passages in my paper 
on Hindu Physics and Mechanics, to which 
the student of the history of Optics is referred. 

. Arrangement of atoms in Space :—The Nyáya 
conceives, atomic magnitudes as Pürimándalya, a 
term which indicates a spherical shape. (fem uft- 
मयडलम्‌--परिमय्डलमेव पारिमाण्डल्यम्‌ Sankaramisra). 
To conceive position in space, Váchaspati takes 
three axes, one proceeding from the point of sunrise 
in the horizon to that of sunset on any particular 
day ) (roughly speaking, from the East to the 
West);— a second bisecting this line at right angles 
on the horizontal plane, ( roughly speaking, from 
the North to the South), and the third proceeding 
from the point of their section up tothe meri- 
dian position of the sun on that day, (‘roughly 
speaking, up and down). The position of any 
point in Space, relatively to another point, may 
now be given by measuring distances along these 
three directions, i.e. by arranging in a, numerical 
series the intervening” points of contact, the less 
magnitude or distance being that which comes ear- 
lier in this series, and the greater that which comes. 
later. The, position of any single atom in Space 
with reference to another may be indicated in this 
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way with reference, to the three axes. But this 
gives only a geometrical analysis of the concep- 
tion of three-dimensioned Space, though it must 
be admitted in all fairness that by dint of clear 
thinking it anticipates in a rudimentary manner 
not only the foundations of solid ( co-ordinate ) 
geometry, but also of the geometry of position, 
and especially the conception of Space as a 
Manifold, which alone can serve as the basis 
of a generalisation comprehending all different 
‘possible kinds of geometry, Euclidean and non- 


Euclidean. (एकत्व थप दिशः आदित्योदयरेशप्रत्यासबदेशसबुक्तो 
यः स इतर्स्मादुविप्रकष्टप्रदेशस वागा प्‌ परलाणोः ger: एवमादि- 
त्यास्तमबदेशप्रत्मासत्तरेशसंयुक्ती यः स इसरस्मादुविप्रतृष्टदेश- 
संवेगात्‌ परमाणोः पश्चिमः तो च पूव्व पश्चिमो परमाण 
अपच यः स्तर्यादयास्तमयदेशविप्रशष्टटेशसंयेगः स wur 
वर्षीं । एषभेतयोयौ तिव्यग्देशसस्वस्थिनो wer आजंवेन 
व्यवस्थिती पाशयत्तिमौ सो द्ियोत्तरौ परमाणू। एव' 
मध्यन्द्निवरिस्स्यर्सात्चकयोवप्रकरपौ ate उप्यधोभादो 
«rui संयुक्कसंबागाल्यत्वमूयर्ल च सन्निक्षोपिप्रकर्षों ga- 
संस्थावसित च wwe परसंस्यावच्छिद्रत्य च भूयरुवम्‌ | 
Véchaspati, Tátparyyatíká, Chap. IV. A‘hnika 2, 
Sütra 25. 


The original physical arrangement of atoms is 
also given. Each atom is in contact with six other . 
atoms, which gives a cubical arrangement. एव! 
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fiif एकस्या अपि vàr एव भामा!- सेट परमाणोः 
बढ कैम गुगपद्यागे सूत्त लमानग्रयज्ञः a सावयवलवप्रयुक्तः | ibid. 
Cf.. also the objection in the Buddhist Káriká. 
VERT युगपदुनागे परमाणोः पड़शत।। Tet समानदेशत्ने 
frag: सत्रादशुमालकः n This is the typical primordial 
arrangement, and variations in the collocation 
of atoms and molecules (वयु इ, वयवस द्चिवेश ), as 
we have seen, were conceived to account for 


the variety of isomeric modes of the same Bháüta, 
as well as. of mono-Bhautic and poly-Bhautic 
compounds. 


The molecular arrangement in the case of 
bi-Bhautie compounds is very peculiar. Two sub- 
stances, say Earth and Ap ( water), form a quasi- 
compound, first, and each substance breaks up 
into atoms, one atom of Earth comes into contact: 
with one of Ap. But the two do not form a binary 
molecule. Instead, this contact of heterogeneous 
* atoms leads to a curious result. The atom of Earth 
«ombines with a neighbouring atom of its own class, 
and forms a binary molecule. Simultaneously 
the atom of Ap combines with another Ap-utom, 
and forms a binary molécule. Now the first binary 
molecule links on to the atom of Ap. and 
similarly tbe second binary molecule links 
“gn to the atom of Earth. The moment after, 
the two binary molecules take on the physico- 
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chemical characters of Earth and Ap respectively, 
.and simultaneously with the assumption of these 
physico-chemical characters, the binary molecules 
enter into complex contact (ahas wart). In 
all this process, work is done only in the first in- 
stant, in the contact of an atom of Earth with one 
of Ap—the resulting contacts. of atom with binary 
molecule and of the binary molecules with each 
other, involve no further expendition of Energy. 
Thus we get a particle holding two binary 
molecules (of Earth and Ap respectively ) in com- 
plex contact, and such particles continue to be 
formed. In this way the particles of the two 
substances arrauge tbemselves, and the peculiarity 
of this molecular arrangement explains the resul- 
ting mixed or compound qualities of this class of 
quasi-compounds. ( संयेगगणस्त ( Hatt: ) eauguTaei 
चिरोर्पन्नस्य वा निष्क्रियस्य कारखस'योगिकारण: aTa- 
कारणस योमपून्नेकः कार्व्याकाव्य'गतः संयोगः ।...... ... एक- 
ary Ware पत्तिः। कथम्‌ | रदा पार्धिवाभ्ययोरण्वोः संयोगे 
सलि aaa पार्थिवेन wfig aaa awa च 
च्याप्यसय युगपत्स योगे भपतस्तदा anat संबागाभ्यां पार्थि- 
ara qur qure ew ते । ततो यस्मिन्‌ काढे vue 
o ~ ^ 
वकारण्ररुणपूषक्रमेण खूपाद्यृत्पत्तिः ales काले इमसरेतर- 
कारणाकारणगतात संयोगात्‌ इतरेतरकाव्याकाश गतौ 
सवागो gmg! कि कारखम्‌ । कारणसंवेगगिनाः 
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fe अकारणेन कव्य wag संवुल्यते इभि न्यामः | सतः ` 
Wwifüj ayaa कारयसंयानिमा आप्य न weet सम्बध्यते। 
कामपि दणके कारखसंगेगिया पार्थिवेनेशि ( Prasasta- 
páda-Bháshya, qaaa सं योगनिरूष्षम्‌ |) 


The whole process may be graphically re- 
presented as follows :— 





E œ an atom of Earth, Molecules of a bi- 
W = anatomn of water(Apj. Bhautic quasi-com- 
7 ~ & binary molecule pound ;—graphic for- 
E of Earth. mula of complex 
W contact, 

_ a biaary molecule i 
AF — of water (Ap) 


1 will conclude this account of ancient ( and 
medieval) Hindu chemistry with a note on the 
conception of molecular (atomic) motion, Paris- 
panda, and the different varieties of such motion 
which were conceived to account for the physical 
-phenomena of sound, light and heat. Any attempt 
to differentiate: rigidly between Mechanics and 
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Physics on the one hand and Chemistry on the . 
other at this primitive stage would be an idle 
affectation. My paper on Hindu Mechanics and 
Physics will give a detailed exposition in a sepa- 
rate treatise. 

Parispanda :—Resolution of all physical action 
into motion :— . 

Parispanda sometimes stands for motion molar 
as well as molecular, but more often for the subtile 
motion of atoms or molecules. "The radical mean- 
ing of the term is whirling or rotary motion, a 
circling motion, but it may also include simple 
harmonic motion (e. g. vibration). All action, 
operation, work (क्रिया, वयापार ) is ultimately traced 
to this form of subtile motion lodged in the atoms 
or in the matter-stuff. The Vedánta, for example, 
speaks of a cosmic vibratory motion ( सब्ब नोक- 
Wfcereprq—Saükara). — १६७१, in the Vedánta, as 
we have seen, is the first stadium in the evolution 
of Matter, which gives off Váyu, which gives off 
Tejas, and so on ; but A'kása (Ether) itself passes 
through two stages befpre the emanation of the 
Sükshmabhüta Váyu :—(1) the motionless ubiqui- ' 
tous primordial matter-stuff (answering to the 
Séakhya Bhütádi) called Purázam kham (पुराण ख);. 
and (2) a subtile integration, the pure unquint- 
uplicated Sükshmabhüta called Véyuram Kham 
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( वावर ud) ( answering to the Sánkhya Tanmátra. 
stage). It is this subtile Akása, in its Tanmátric 
integration, ४.४2. in the derivative form, which is 
subject to an incessant Parispanda. The gaseous- 
stage of matter (the Vedántic Váyu) is, in- 
deed matter in a state of Parispandic motion. 


(वायो: परिस्पम्दात्मकत्वात —Sankara). So also the bio-- 
motor and sensori-motor principles apart from the 
directive Intelligence of the Self (प्राणस्य परिस्पन्दा- 
ककलादेब--यदुद सम्‌ स्टून' QAE ततसम्ब' मनःस्पन्दित- 
ataq— Sankara}. The Sánkhya also conceives 
this Parispanda to characterise every process and’ 
phenomenon of cosmic evolution ( «d सक्रिय uft- 
weer -- Váchaspati, Kaumudí). Bhitas, orga- 


nisms, mental organs, as modes of Prakriti 
(considered apart from the Intelligence of Purusha) 


are all subject to this Parispanda (agatz यो 2€ epe 
Vere उपादटते इति तेषां परिस्पन्दः | शरीर श्थिवय दीनां 
a परि स्यन्द्‌! प्रसिद्ध एव t—Váchaspati on Kariké 10). 


On the other hand, Prakriti as the Avyakta, the 
a-cosmic, the un-manifest ground, with resolution 


only of like to like (qena tata ) is devoid of all 
Parispandic motion ( यद्यपि «reme tiu परिखा मसक्षणा 
क्रिया, नथापि परिस्पन्दो नास्ति) ibid, on Káriká r0). 
The Nyáya-Vaiseshika finds Parispanda in all 
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forms of matter, except A'kása which, in that 
system, is non-atomic and incapable of. any change 
-or activity ( faima ). But all atoms from those of 
Vayu downwards, are in incessant motion. The 
world at bottom is an infinitude of continually 
whirling ( or vibratory ) particles (च्ममवरसपरिस्पन्द- 
मानापरिगितपवनादिपरमाखव:--1२३५1॥1६18; —com pare 
also Udayana-Kusumánjali Stavaka ४.--प्ररमाणव: 
fe गतिशोक्षत्वात्‌ पत्तन्रवगमदेशा: पतन्तोति i). All physi- 
cal action consists in motion. The Nyáya-Vai- 
seshika rejects force, power, operation (शक्ति) 
except as modes of motion. Jayanta indeed states: 
we do not acknowledge any mysterious power or 
Operation, which the senses do not and cannot 
report to us. But this denial of Force (शक्ति) 
and of unperceived and unperceivable operation 
( wrdlfeg aram ) is put forward asa philosophical 
(epistemological and metaphysical) proposition 
to justify the Nyáya analysis of the causal nexus 
into mere invariable and unconditional antecedence 
among phenomena without productive power 


or efficiency ( अन्यथासिद्धिश न्यस्थ fraga वत्तिता-- 
 Bháshá-Parichchheda). It is not of course intended 
'to question the existence of Parispanda, which. is 
of the nature of motion, and which, though subtile 
and therefore infra-sensible ( qag and RTT, 
not क।ॅसोन्द्रिव ), is the ultimate form of all. physical 
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activity. (vfrigag एष भौ'तिको ग्यापारः फरोत्यर्थः। अती- 
न्ट्रिवस्त व्यापारः mefe अ,भह़े।........तस्मात्‌ कारक- 
चक्रेण WD Wai फतम्‌। त पुनसुळनादन्यो व्यापार- 
wmm! Jayanta, Nydya-Mafijari, Ahnika I). 
The effect (no less than the action) is, in all cases of 


material causation, the resultant of the combined 
motions: of the various ( material and efficient ) 





causes involved ( e. ४. in the case of पाक-समुदित- 
शैषदसादिसकलकारकनिकरपरिस्पन्द एव विशिष्टफशावच्मिसः 
पाक HÈ ... अथ. व्यापार GT: सब्य संभूष साध्यते। 
किं wearers वः afa संभूव साध्यताम्‌ 1—Jayanta, 
Ny4ya-mafijari, A'hnika I ). 

But, in the Ny&y a-Vaiseshika, though all action 
of matter on matter is thus resolved into motion, 
conscious activity is sharply distinguished from all 
forms of motion, as against the Sánkhya-Vedánta, 
which, ns we have seen, considered every thing 
other than Intelligence, the Purusha or the trans- 
cendental: Self, to arise in the course of cosmic 
Evolution, and therefore to be subject to Parispan- 
dic motion. ( क्रियाविशेष ण्वायं व्यापारों ज्ातुरांन्वर: | 
स्मम्दात्मकवहि भू तक्रिवाबच्ज विलणय : Quote in Jay- 
anta’s Nydya-mafijari, A hnika IV).. 

Santéna, £e. Gati-santána (including wave 
motion and current motion or convection ); Kampa 
santana, Spandana, (vibration) :— Charaka notes 
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three kinds of santánas, serial motions, vig., those 
of water. sound and light ( अलसम्वान, waat and 
जज्विःसन्तान ) Cbakrapázi points out that a wave of 
sound travels. more rapidly than a wave of water, 
and much less rapidly than a ray of light. In 
Hindu Mechanics, a current of water (downward 
flow, BFF) is conceived to consist of particles 
moving in an uninterrupted series under the action 
of gravity and fluidity ( gg and gaa ). A ray of 
light implies the rectilinear propagation of indefini- 
tely minute corpuscles, in all directions, with in- 
conceivable velocity, and a sort of conical disper- 
sion (afai हि वेगातिशयः तेजः प्रस त्‌ व्या पोति एथ्बसत्वात 
Udyotakara—Váchaspati). A wave of water ( बोचि- 
तरळू ) implies the transmission of vibratory motion 
in the water particles. (C£. Jayanta—waquanatfarg- 
संदोइस्पत्द्नक्रतात, Khnika If) A wave of sound 
is conceived by some on the analogy of a wave. 
of water ( वौचितरङ्कन्याय ), only the air-waves ( cf. 
. the Mímámsá ) or the sound-waves in and through 
the vehicle of air- waves (cf. the Nyáya-Vaiseshika ) 
travel.by concentrie circles not in one but in all 
planes. ( N.B. this: assumes transverse waves). 
Others hold that the air-waves (cf. the Vákya- 
padíya) or the sound-and-air waves (cf. Udyo- 
takara) are propágated by the transmission of the 
vibration in all directions, leading to conjunction 
and disjunction of air-particles, so that the wave 
may be said to expand by alternate concentric 
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spherical layers of rarefaction and codensation 
(naa) (N. B. this assumes longitudinal waves),— 
( कद्म्बमोलकन्धाय--०ˆ संयीमविभामा cem Wo क्रियसमाणा: 
शब्दमभिम्यश्नत्तो नादभव्दवाच्याः ( Savara-Bhéshya 1—1—15 ) 
अभिघातेन हि प्रेरिता na खिमितानि. वायुन्तराणि प्रति 
घावमानाः giim सयोगविभामाम्‌ उतृपादयण्ति id. 
1--1--8), The Váíkya-padíya describes articulate 
sounds (Varnas) and indeed all sounds ( sabdas ) ss 
only forms of air set in motion, with rarefaction and 
condensation (प्रचय), and capable of variations 
of velocity and i configuration (ख्थानेष्वभिडसी ag: nea 
प्रतिपद्मते। ce कारणसामधांत्‌ ेगरप्रवयधर्षिणः। स'निपातात्‌ 
fewer? सारवत्यीएपि qp Vákysa-padíya, Kanda 
I. Sloka 109 ) (vide my paper on Hindu Mechanics 
and Physics ). (For the Hindu doctrine .of scientific 
Method; wide Appendix; for certain interesting 
recipes of chemical technology, vide Addenda ), 

I had intended to conclude this survey of Hindu 
Physico-chemical science with a comparative esti- 
mate of the evolution of scientific ideas in the. cul- : 


" ture-history ( kultur-geschichte) of the Chinese, the 2 


Greeks and the Arabs, as an Essay in the’ ‘historico- 
comparative method of investigation ( vide the Intro- 
duction to my Comparative studies in Vaishnavism 
and Christianity fora correction of this method ), 
. but space forbide, and the reader too, I fancy 


TS 


The Date of 
Rasaratnasamuchchaya. 


While the present volume was about to issue 
from the. press, Mr. T. G. Kála, Editor of the 
Marhatta Journal *"Samálochaka", sent us a critica 
notice of R. R. S. As there are some important 
historical facts brought to light and as the date of 
this work arrived at from quite independent sour- 
ces tallies with that assigned by us (Vol. 1. Intro. 
LXXXIX), we make no apology for reproducing 
its substance in a condensed form. 

Charpazi or Charpazinátha of the Nátha school 
is mentioned in the R.R. S., (see VI, 58, Poona 
edition ), as also king Singhana. 

The Navanátha Saktisára, a Marhattá work by 
Narahari Mála, gives some legendary information 
about this Charpa/inátha and speaks of him asa 
contemporary of Matsyendranátha. On the left has 
मत्सेयन्द्रनाथ been given the geneology of 
the pupils of मतसेयन्द्रनाथ. The 
last, 'ज्ञानदेव or ज्ञानेश्वर, was the 
श celebrated Marhattá Saint and 

author of a commentary on 
निर्डत्तिनाथ the भगवङ्गोा called चानेचरी.* It 
wpmad . was written in Saka 1212, 
i.e, A.D. 1290. So wdüre and Charpafingtha 
must have lived at the beginning of the thirteenth 
century A. D. 


गोरक्षनाथ 





* See the concluding portion of aeit, a Marhatta’ work. 
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The R. R. S. which mentions the Siddha Char- 

pafi must be therefore later than the first half of 
the thirteenth century A. D. 


सेवणचन्द्र 11 (A.D. 1069 Among the Yddava | 
fe kings of Devagiri or Dau- 
bps i latábád, tbere were two 
aa fir kings by the name of 
Singhaza. Taking the 
faga (A-D 1191) Singhaza mentioned by 


R.R. S. to be the second, 
we are required to place 
fatwa 11 (A.D. 1210-1247) the composition of the 
work in the iatter half of the 13th century. On. 
the whole. the R. R. S, may be safely taken to be a 
work written about 1300 A. D. 


eau (A. D. 1 191—210) 
| 


THE WEIGHT OF AIR. 
(By Principal B. N. Seal ). 


Experiments were of course conducted for 
purposes of chemical operations in relation to the 
arts and manufactures, e.g., metallurgy, dyeing, phar- 
macy, perfumery, cosmetics, horticulture, and the 
making of glass (lenses and mirrors of various 
kinds are mentioned, the spherical, oval —ew and 
aa स, being well-known—Pliny indeed mentious 
that the best glass ever made was Indian glass). 
But of Experiment as a Scientific method of Proof 
or Discovery, the instances are rare. I may note one 


i 
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‘interesting example in Udayana’s Kirarsávalí, 
‘relating to the weight of air. Udayana argues 
that air must be a distinct and independent Bhita, 
for if air were made of the Earth-Bhüta, it would 
have weight, -3 it has none. To prove the 
absence of weight, he refers to an experiment. 
.A small bladder made of a thin membrane, filled 
with air, will not cause a greater descent in the 
scale than the same bladder weighed einpty, Hence 
tthe air possesses no weight. Then Udayana makes 
-an interesting statement. It may be objected, he 
says by one who accepts the weight of air—that 
this) argument is inconclusive. For a counter- 
-experiment may be suggested. The balloon filled 
"with smoke (or gas, qw ) rises in the air, whereas 
air-filled balloon comes down. This would go to 
-show that air has weight. Udayana replies that 
this would only show that both smoke (gas, धूम ) 
and air have no weight. The Hindus appear to 
have been ignorant of the principle of Archimedes, 
at least as applied to gases. Vallabhácháryya in 
the Lilávatí speaks of a peculiar resistance to 
sinking (or gravity) exercised by water, which 
explains the tendency in certain objects to float 
-or to come up to the surface of the water but the 
description shows that he had no clear ideas on 
the subject. Cf. Udayana, Kirasávalí, वायनिरुपणम्‌। 
‘Cf, also Vallabhacháryya, Lflávatf 





APPENDIX. 
On the Scientific Method of the Hindus. 


( Bv PRINCIPAL BRAJENDRANATH SEAL. ) 


The Doctrine of Scientific Method :—A 
study of the Hindu Methodology of Science is 
absolutely essential to a right understanding of 
Hindu positive Science, its strength and its weak- 
ness, its range and its limitations. Apart from 
this rigorous Scientific Method, Hindu Chemistry, 
such as it is, would be all practical recipe, or all 
unverified speculation. This, however, would bea 
very inadequate and indeed erroneous view of this 
early achievement of the human mind. That the 
"whole movement was genuinely and positively 
scientific, . though arrested at an early stage, 
will appear from the following brief synopsis of 
the Hindu Methodology of Science. 

Criterion or Test of Truth:—The ultimate 
Criterion of Truth is found, not in mere cognitive 
presentation, but in the correspondence between 
the cognitive and the practical activity of the self, 
which together are supposed to form the circuit 
of consciousness. That knowledge is valid which 
prompts ‘an activity ending in fruition. (Cf. the 
distinction between उस्वादिज्ञाग and fagenfeart । Also, 
प्रसाणतोऽदेप्रविपत्तौ faaata भर्थेदत्‌ प्रमाबम्‌- Vátsyáyana). 
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Truth is not self-evidence, not the agreement bet- 
ween ideas, zor the agreement of the idea with 
the reality beyond, for this cannot be attained 
direct, but the harmony of experience ( सम्बाद ), 
which is implied when the volitional reaction, that 
is prompted by a cognition and that completes 
the circuit of consciousness, meets with fruition, 
i. e, realises its immediate end (cf. Sriharsha, 
Khandana Khanda Khádya on the relation of प्रमा 
to &rxsmwm). This is the material aspect of Truth. 
The formal aspect is given ina principle which 
governs all presentations in consciousness, and 
which combines the three moments of Identity, 
non-Contradiction and Excluded Middle in every 
individual cognitive operation [ aza तत्‌ परिव्छिनर्ति 
(identity) waz «afafa (non-contradiction) adta- 
प्रकारानाबं च सूचयति (excluded middle) इति रकप्रमाख- 
व्याषरः—Jayanta, Nyáya-Manjarí, vane fragwaq ]. 

Perception:—The conditions of perception, 
and its range and limits, were carefully studied. 
The minima sensibile (¢.g., the minimum visibile, 
the Trasarenu, the just perceptible mote in the 
slanting sunbeam), the infra-sensible (saasa T, 
sometimes termed watfza), the obscured ( «fee, e.g., 
a meteor in the mid-day blaze ), and the potential 
(wi asfa ), are distinguished ; but finer instruments 
of measurement were wanting, and this was a 
principal cause of arrested progress. It may be 
noted that the measurement of the relative pitch of 
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musical tones was remarkably accurate and original 
( vide my Paper on Hindu Mechanics and Physics ). 

Observation («z'»— Váchaspati and Udayana):— 
The entire apparatus of scientific method proceeded 
on the basis of observed instances carefully analysed 
and sifted. This was-the source of the physico-chemi- 
cal theories and classifications, but in Anatomy, the 
Hindus went one step further ; they practised dis- 
section on dead bodies for purposes of demonstra- 
tion. Ingenious directions are given, e. g., the body 
must be first disembowelled and wrapped round 
withthe kusa and other grasses, then kept immersed 
in still water for seven days, after which the medical 
student should proceed to remove the layers of the 
skin with a carefully prepared brush made of the 
fresh ‘elastic fibres of green bamboos ;—which 
will enable the tissues, vessels and ducts to be 
observed. Post-mortem operations as well as 
major operations in obstetric surgery (the ex- 
traction of the fous, etc.) were availed of 
for embryological observations (c. g., it is stated as 
a result of observation that the rudiments of the 
head and the limbs begin to appear in the foetus 
in the third month, and are developed in the fourth ; 
the bones, ligaments, nails, hair, etc. becoming dis- 
tinct in the sixth };—and also embryological theories, 
e. gy the indication of sexual character in the se- 
cond month by the shape of the foetus, the shape 
ofa round joint indicating the male sex, and an 
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elongated shape as of:a muscle the female sex 
(cf. Charaka, Sutrasthána, Chap. 1V,—feat@ भासि wa: 
सम्पदते few: Gerad ar, तव WW: few: पुरुष: स्त्री पेशो च्‌ दं 
wteaqi Chakrapáni notes v- घन: कठिनः। fa warum 
पेशी दोघमांसपेसाकार। ro wad वत्त खोन्रतम्‌ loc. cit.). In 
Phonetics (as in the Prátisákhyas, circa 600 B. ९), 
in Descriptive and Analytical Grammar (as in 
Panini); and in some important respects in Com- 
parative Grammar (as in Chanda's and: Hema- 
chandra's Grammars of the Prákrita Dialects), the: 
observation was precise, minute and thoroughly 
scientific. This was also the case in Materia Medica, 
. and in Therapeutics, especially the symptomology 
of diseases. In Meteorology, the Hindus used the 
rain-guage in their weather forecasts for the year, 
made careful observations of the different kinds. 
of clouds and other atmospheric phenomena: 
(e. g., they give the heights of the clouds, the dis- 
tance from which lightning is ordinarily visible, 
or the thunder is heard, the area of disturbarice 
of different earth-quakes, the height to which: 
the terrestrial atmosphere extends, etc., vide 
Varahamihira, Srípati, and the authorities quoted by 
Utpala. In Astronomy, the- observation was, 
generally speaking, very defective as in the deter- 
mination of the solar and the planetary elements, 
and this was probably due to the lack of practical 
interest, but the determination ofthe lunar con- 
stanté ehtering into the calculation of lunar periods. 
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and eclipses, matters in which the Hindus had a 
practical ceremonial interest,reached a remarkable 
degree of approximation (much above Graco-Arab 
computations) to the figures in Laplace's Tables, - 
which can only be explained by the circumstance 
that in the case of these constants the Hindus 
carried out for more than a thousand years a 
systematic process of verification and correction 
by comparison of the computed with the observed 
results (like the navigator's correction of the 
course of the ship at sea), a process which was 
termed a«aíeüw. In Zoology, the enumeration 
of the species of Vermes, Insecta, Reptilia, 
Batrachia, Aves, etc., makes a fair beginning, but 
the classification proceeds on external characters 
and habits of life, and not on an anatomical basis. 
In Botany, the observation was mainly in the 
interests of Materia Medica, and the classification 
was as superficial as possible. (Vide my paper on 
‘ the Hindu Classification of Plants and Animals). 
Experiments :— Experiments were of course 
conducted: for purposes of chemical operations in 
relation to the arts and manufactures, e. g., Metal- 
lurgy, Pharmacy, Dyeing, Perfumery and Cosmetics, 
Horticulture, the making and polishing of glass 
(lenses and mirrors of various kinds are men- 
tioned, the spherical and oval gw and wiw, being 
well-known—Pliny indeed mentions that the 
best glass ever made was Indian glass).. And the 
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results of sich experiments were freely drawn, 
upon for building up scientific hypotheses and 
generalisations. But of experiment as an in- 
dependent method of proof or discovery, the ins- 
tances recorded in books are rare. I may note one 
interesting example in  Udayana's Kiranávali, 
relating to the weight of air. Udayana argues that 
air must be a distinct and independent Bhuta, 
for if air were a form of the Earth-Bhuta, it 
would have weight, and it has none. To prove 
the absence of weight, he refers to an experiment. 
A small bladder made of a thin membrane, 
filled with air; will not cause a greater descent 
in the scale than the same bladder weighed 
empty. Hence the air possesses no weight. Them 
Udayana makes an interesting statement. It may 
be objected, he says, by one who accepts the: 
weight of air—that this argument is inconclusive. 
For a counter-experiment may be suggested. The 
balloon filled with smoke (or gas, wa) rises in the 
‘air, whereas the air-filled balloon comes down 

This would go to show that air has weight. . Uda- 
yana replies that this would only show that both 
-smoke € or gas, धूम ) and air. have no weight.. The 
‘Hindus appear to have been ignorant of the prin- 
ciple. of Archimedes. Vallabhácháryya in the 
Lildvatt, it is.true, speaks of a peculiar resistance: 
to sinking ( or gravity ) exercised by water, d 
explains the tendency in certain objects to floa 


HINDU CHEMISTRY 231 
or to come up to the surface of the water, but 
the description shows that he had,no clear ideas 
on the subject.] 

Mathuránátha, again, states that the determina- 
tion of the degree of purity (the carat) of gold by 
rubbing against the assaying stone and observing 
the character of the yellowish: streak against the 
black smooth background, is only an indirect means 
of ascertaining weight (restera lit. specific gravity) 
—which seems to suggest that there was a more 
direct means of arriving at the latter. Probably 
this refers to the common Indian method of 
comparing the lengths of wires of uniform thickness. 
that can be formed by. drawing different pieces 
of gold of equal weight -through the same 
diamond bore. I think it may be regarded as fairly 
‘certain that the Hindus. were ignorant of Archi- 
medes's discovery, an ignorance which, at any 
rate, they could not have well borrowed from 
the Greeks, no more than they could have thus 
borrowed their knowledge of things unknown to the 
Greeks themselves. [ Cf. Udayana, Kiranávali :—~ 


nafaa किं च ( वाधोः ) एधिवोले गुरुलमपि खात्‌। नच 
पतनापूरिवख चर्षपुटकादे; अपूरदयातः अधिक अवनमगद्‌ | SAA- 





aaa घूमापूरितेन इदम्‌ wafer इति dq) न। अलं भूसद्शायां | 
तत्रापि गरिमविषेषदेतोरवगतिविशेषम्य अप्रतौते: i—cf. ^ Vallabhá- 
cháryya, Lildvatiqeafrtasty पाषादाखाष्ठप्रदतिष सच्यनी- 
aay नियमवत्‌ eggan सास्वऽपि पतनोत्‌पतम-निवशो सवि्तीति। 
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केचित्‌ ब । जलाधोममनं ww धारणं पंतनप्रतिवख wares एसञ्च 
aoe बोगस करसाचिटेव qafat 1 इटहेतुकमेव asa 
saaxa]—cf. Mathuránátha, सम्निकषंबादरई य on Gan- 
gesa’s Tattvachintámani—ew : ( गिकषीपशस्य ) न gee 
प्रौतानिष्यक्नकल* किन्तु . पौवदारा गुरुलचस्स्यक्चकतसेव qu i 


Fallacies of Observation—Mal-observation and 
Non-observation :—These were carefully studied in 
relation to errors of observation, and Hallucina- 
tion: (aa, ware, ara), — which wereascribed to three 
causes :—(a) Dosha, दोष, defect of sense organ, as of 
the eye in jaundice, or of the skin in certain forms of 
leprosy ( leading.to tactile insensibility, cf. Susruta ), 
ot defect of necessary stimulus, e.g.,'too faint light, 
or ündue distance or nearness, in vision; (2) 
Samprayoga, sunita, presentation of a part or an 
aspect instead of the whole ; and (c) Sanskára, dm, 
the disturbing influence of mental predisposition, 
eg. expectation, memory, habit, prejudice, etc. 

The Doctrine of Inference : —Anumána ( Infer- 
ence) is the process of ascertaining, not by. percep- 
tion or direct observation, but through the instru- 
mentality or medium of a mark, that a thing pos- 
sesses a certain character. Inference is therefore 
based ‘on the establishment of an invariable con- 


comitance .( Vyápti, wm) between the mark, . 


and the character inferred. The Hindu Inference 
(Anumána) is therefore neither merely formal nor 
merely material but a. combined Formal-Material 
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Deductive-Inductive Process. It is neither the 
Aristotelian Syllogism (Formal-Deductive Process), 
nor Mill’s Induction ( Material-Inductive Process’, 
‘but the real inference which must combine formal 
validity with material truth, inductive generali- 
‘sation with deductive particularisation. 

An inference admits of a rigorous formal state- 
ment,—in the shape of five propositions, for dialec- 
tical purposes ( z.e. in demonstrating to others ),— 
‘or of three propositions when the inference is for 
oneself ( खाधातुमान ):—(1) the probandum, the 
‘statement of the proposition to be established 
(ufam, aafin, eg, yonder mountain is 
fiery (say, an active volcano) ; (2) the reason, the 
‘ascription of the mark ( $9, feweq#a )—rg., lor 
it smokes; (3) now, the general proposition, 
stating the invariable concomitance which is the 
ground of the inference,—clenched by an exam- 
ple bringing home the responsibility of the rea- 
soner to establish a real relation, eg., whatever 
‘smokes is fiery, as an oven; ( उदाहरण ) ;—'4) next, 
the application, the ascertainment of the existence 
of the mark in the present case (3944) £g., 
yonder mountain smokes ;—(5) finally, the conclu- 
sion, the probandum proved ( faama ), eg., yonder . 
mountain. is fiery. 

1. Yonder mountain is fiery. 

2. For it smokes. 

3. Whatever smokes is fiery, as an oven. 
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4. Yonder mountain does smoke. 

5. Therefore, yonder mountain is fiery. 
For inference for oneself, only the first three or 
the last three propositions, are held to be .suffi- 
cient. . 

The Hindu Anumána, it will be seen, anticipates 
J. S. Mill's analysis of the syllogism as a material 
inference; but is more comprehensive ;—for the 
Hindu Udáharana, the third or general proposition 
with an example, combines and harmonises Mill's 
view of the major premise as a brief memorandum 
of like instances already observed, fortified by 
a recommendation to extend its application to- 
, unobserved cases, with the Aristotelian view of it 

as a universal proposition which is the formal 

ground of the inference. This Formal-Material 
-Deductive-Inductive process thus turns on oné 
thing—the establishment of the invariable con- 
comitance ( व्याप्ति) between the mark and the 
character inferred,—in other words, an inductive 
generalisation. The question is—what is our 
warraht for taking the leap from the observed to 
unobserved cases? Under what conditions are 
we justified to assert a Universal Real Proposition 
on.the basis of our necessarily limited observation ? 
` The Chárváka view :—Among the Chárvákas 
there were two classes, the cruder school of mate- 
rialists who accepted perception ( waa) asa valid 
source of knowledge, as well as the reality of. 
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Natural Law (स्वभाव), and the finer school of sceptics, 
who impugned all kinds of knowledge, immediate as 
well as mediate, and all evidence, Preception. as 
well as Inference, vide Jayanta’s reference in the. 
Nyáya-Manjarí to सुशिचितचालाका:; also चाव्याकधत्तस्तु 
wed व्यास्यास्पाम इति प्रतिज्ञाय प्रमायपमयसंस्यालचण- 
नियमाशकाकरणौयतमेव व्याख्यातवान्‌ -^ Anika I, Manjari. 

The Chárvákas hold that the principle of 
causality, which the Buddhists assume to be a 
ground of an induction ( anf) is itself an induction 
(a case of Vyápti), which amount to reasoning 
in a circle `{ चक्रक) ; that every inference is based 
on an unconditional invariable concomitance which 
itself must be inferred. as universal propositions 
cannot be established by our limited preceptions, 
and thus there isa regressus ad infinitum (अनादि 
परम्परा); and that the nexus between cause and 
effect, or between the sign and the thing signified 
(e.g, smoke and fire) is only a mental step 
or subjective association based on former per- 
ception, a mental step which by accident is 
found justified by the result in a number of cases. 

The Buddhists—their Analysis and Vindication 
of Inference :— The Buddhists, however, take their 
stand on the principle of the Uniformity of Nature 
( प्रतिवन्ध, ea प्रतिवख, Nyaya-Vindu). This uni- 
formity, for scientific purposes, has to be divided 
into two different relations,—(1) the uniformity of 
succession in the ‘relation of cause and effect, e.g., 
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of smoke to fire (ardarcuurs, ayqufa, Nyaya-Vindu); 
(2) the uniformity of co-existence (in the form of 
co-inherence in the same substrate) in the relation | 
of genus and species, eg., the relation of invariable 
concomitance expressed in the proposition,—all 
Sinsapás are irees,— which is not a relation of 
causality, but of co-existence or co-inherence in the 
same substrate (5,6., the co-inherence of the generic 
qualities ofa tree with the specific characters of 
a Sisu tree, in this particular individual before me, 
a Sisu. tree),—a relation which may be. termed 
essential identity ( ararat, स्रभाब—Nyaya-Vindu ). To 
these two, the Buddhists add a third ground of 
inference,  non-perception of the  perceptible 
(अमुपखब्वि, इश्यानुपलखि), which is employed in inferring 
the absence १ प्रतिषेष) of a thing from the non-per 
ception of something else. In all cases of inference 
based.on the Uniformity of Nature, the relation is 





- that of inseparableness or non-disjunotion between 


the mark and the character inferred. The question 
is—how is this inseparableness ( «famata ) ascer- 
tained, and what is the warrant of our belief in 
it, in these cases ? 

-Ascertainment of Inseparablenesg or Non-dis- 
junction: Buddhist Account :—First take the case 
of causation. The cause is the invariable antecedent 
of the effect, What is meant is that the specific 
effect (with all the distinctive and relevant accom- 
paniments, कार्थैबिश्रेष) is invariably preceded by a 
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specific cause (anafika ). Itis not that clouds 
always lead to rain, or that floods in the river 
valley always imply rain in the hills higher up. 
But this particular conjunction of  antecent . 
circumstances (6.४. the appearance of a particular 
kind of clouds accompanied with flashes of light- 
ning, the roll of thunder and flights of Valákás— 
driven by the wind from ‘a particular quarter of 
the horizon, and ascending in black masses, eto.) 
is as a rule the precursor of a particular assemblage 
of rain effects ( rain with particular accompani- 
ments). Again, this particular kind of flood (over- 
flowing of the river banks accompanied with muddy 
- discoloration of the water, rapid currents, ther. 
bearing down of tree trunks, ete.) is always preceded ; 
by rain in the hills higher up (though, no doubt, . 
other case pf floods in a river may ‘be due to a 
breach in an embankment or the melting of the — 
snows). In other words, the Buddhists (and the 
earlier Nyáya Schools ) avoid the difficulty arising 
from the plurality of causes by taking into con- 
sideration the accompanying phenomena, which, 
if properly marked, would always point to a 
specific cause of a specific effect, 

I quote Nyéya authorities, but this device to 
obviate the plurality of causes is common to the 
early Nyáya and the Buddhistic systems. 
पर्ववत्‌ । UF कारणेम कार्यमनुमोयते। उदाइरणमस्‌-- 

aden arafa उ्टिरिति कारणेन aaia) ad 
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gata प्रयोग:। feaa: एते मेघा; aA सति वडुवखाका. 
wa सवि भचिरप्रभावत्वे सति salaan sean घवत्‌ i 
Ra ( यव ada कारणसतुमीयते )--छदाइरसम्‌-- 
anfeead शसस्वन्धिनी मदीस्रोतः शौप्रले afa पूर्णफखकाष्ठादि- 
वहनवत्वे सति quar qwofennctafef 1 ( Uddyotakára, 
Chap I. A^hnika 1, Sátra 5), Vachaspati puts this 
clearly :—aafa arcana व्यभिचरति aitari amfa याहर्श 
न व्यभिचरति सच fagga प्रतिपचा भवितव्यस्‌ । vaut घममावमपि afg- 
ant व्यभिचरतौति ग ध मविशेषो गमकी भवेत्‌ । In other words, 


# single condition called a cause is not invariably 
succeeded by the effect, nor does the effect 
phenomenon in general point to any particular 
cause as antecedent, for there may be a plurality of 
causes of a general effect, The skilful observer 
will therefore select the full complement of 
causal conditions, which is invariably ‘succeeded by 
the effect,—and also the specific effect (e.g., ध मविशेष) 
which points to a specific causal antecedent, 
Compare also Jayanta:— we infer an effect from à 


specific assemblage of causes—a च sera हेतुलं C GE 
dara व्यभिचारः स्यात्‌। अपि च विश्रमेत कारणं इतुः। न च 
कारणविशेषी दुरवगमः । . गम्मौरगख्ितारष्मननि्िंश्रगिरिगराः रोलस्ज- 
मवलब्यालंतमालमलिगत्तिषः... ष्टं व्यक्षिंचरम्तीड़ fq प्रायः पयोमुचः 
अनभ्युपनमे चैवमनुलागख औवितम्‌। न aeaa वोहुस- 
ufma:; Similarly we infer a specific cause from 
specific assemblage of effects :-—aqafeia यव «rq 
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कारखमतुसौयते बधा wages: सपरिधने देशे ena इष्टिमत्‌- 
प्ष्दैशरुखटा इय गदौ फेनिलकलुषसादिविशिटपूरोपेवलात्‌। यत्त 
सेतुभङद्िमविलयनादिगापि भदीपूरोपपचिष्ठ टा इति सदापि ' उच्च ते-- 
प्रमा तुरपराधो$यं विशेषं यो ग पश्चति | 
नाशुमाशस्य दोषोऽसि प्रमियाव्यभिचारिणः ॥ 

( Ny4ya-Manjarf, A'hnika 2, 00 Gotama Sútra 
5, A hnika 1, Chap I.) 

A specific assemblage of causes, therefore, has 
only one specific assmblage of effects, and vice 
versa, Of course, the observer is to find out the 
essential or relevant features (as distinguished from 
the irrelevant ones) which, being included, will 
enable him to specify the particular cause of the 
particular effect. 


Now this being premised to be the exact mean- 
ing of the inseparableness or non-disjunetion in the 
case of cause and effect, we come to the question 
with which we started—how is: this relation to be 
ascertained or established between two phenomena 
or assemblages of phenomena? Obviously, mere 
observhtion of their agreement in presence (waq) 
and their agreement in absence (afa? ) is no help 
in: the, matter, Take a concrete example. The 
ass is customarily employed to bring the fuel with 
which fire is lighted. Ina hundred cases you have 
observed the ass among the antecedents of smoke. 
In a hundred cases you may have observed that 
when there is no ass, there.is no smoke, This is no 
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' warrant for concluding a relation of cause and effect 
. between an ass and smoke. It may be that you 
. happen to have never observed smoke without an 
antecedent ass, or an ass without smoke following. 
Even this is of no avail, It is not agreement 
( unbroken and uniform though it be ) in presence, 
‘or in absence, or in both, that can settle the matter. 
There is oné and only one way of ascertaining the 
causal relation, Suppose A with certain accom- 
'. paniments is found to precede B immediately. Now 
- .Af A disappearing, B disappears, even though all 
; other: “antecedents remain and there is no other 
J: Tehange in ‘the case, then' and: then only . can the: 
‘causal: relation be ascertained. It is not a mere 
able of - positive "instances or negative instances. 









of Difference in ita negative aspect ) that is the only 
exact and rigorous scientific Method. Such was 

` the statement of -the earlier Buddhists (cf. Uddyota- 
kára's and Váchaspüti's report of the Buddhist 
Doctrine of Inference—स fe sfai न दर्शनमावावसीय: । 

| wen namaga aaa: एव प्रतिवन्धः । यदाह काथथकारण- 
भावादा खभाबाहा नियामकात्‌ | अधिमासावनियमीइदर्शनाप्त म दर्शनात ` 
~-a Buddhist Káriká quoted in Váchaspati, Udayana, 
Srtharska, Madhava, ७(0.)-कार्य्यकारयभावथ — wp fq 
सति wafa— aay, अपि सदन्येपु siana न भवति--एवमाकार! । 
न अन्वयम्यविरेकाभ्वामविरिष्यते।...(एबं तादात्मामपि विपर्यये वाधक 


अदर्शनात्र agiri ) yit cis: this” method: whieh’ we 7 
*may.termi.the Method’ 0: Subtraction (the Method ` `: 
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प्रमाणीपपच््या भिश्वेवव्यम ।...तष्यात्‌ वादाग्मवदुष्पत्तिभ्यामिव प्रतिवश्धो 
araa: i—Vachaspati, Tátparyyatiká, Chap I, A’bnika 
1, Sutra 5, अनुमानलदष्म-व्याधिगहोपायः ) 


But the canon in this form is not sufficiently. 
safe-guarded against possible abuse. Two points 
have to be emphasised :—(1) It must be carefully 
observed that no other condition is changed, (2) 
that the appearance and disappearance of A must 
imniediately precede the appearance and disappear- 
ance of B: The definition of a oause is based 
on two fundamental : characters, (1) the uncondi- 
tional invariableness of the antecedence, and (2) the 
. immediateness of the antecedence. "The canon of: 
+ -the Method of Difference must therefore’ be stated | 


<. . in such à form as to emphasise each of these aspects. ~~ 
८.०८ And one main. difficulty in the practical. applics-. . 
7." tion of the canon is that along with the introduc- - 


tion or sublation of an antecedent, some other 
phenomenon may: be introduced or  sublated 
unobserved, As acafe-guard against this radical 
vitiation of the Method, the later Buddhists for- 
mulated the canon of a modified Method, termed the 
Panchakérani, a Joint Method of Difference, which 
combines the positive and the negative Methods 
of Difference (the Method of Addition and the 
Method of Subtraction) in a series of five steps, 
and which equally emphasises the unconditionality 
and the immediateness of the antecedence as es- - 
sential moments of the causal relation. This is 
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neither agreement in presence, nor agreement in 
presence as well as absence (the foundation of 
J. S. Mill's Joint Method of Agreement), but the 
Joint Method of Difference. The  Panchakárani 
runs thus :— 


The following changes being observed, every- 
thing else remaining constant, the relation of cause 
and effect is rigorously established :— 

First step— The ‘cause’ and the ‘effect’ pheno- 

mene are both unperceived 

Second step—Then the ‘cause’ phenomenon is 

perceived 

Third ‘step—Then in immediate succession, the 

‘effect? phenomenon is perceived. 

Fourth step—Then the ‘cause’ phenomenon 

is sublated or disappears, 

Fifth step—Then in immediate- succession, the 

‘effect’ phenomenon disappears. 

Throughout, of course, it is assumed that the 
other circumstances remain the same ( at least the 
‘relevant or material circumstances ), 

This -Panchakérani, the Joint Method of 
Difference, has some advantages over J. 8. 
Mill's Method of Difference, or what ‘is iden- 
‘tical therewith, the earlier Buddhist Method; 
and the form of the canon bringing out in 
prominent relief the unoonditionality and ‘the 
immediateness of the antecedence, is as superior 
from a theoretical point of view to J, S. Mills's canon, 
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‘and is as much more consonant than the latter to 
the practice of every experimenter, as the Hindu 
analysis of Anumána as a Formal-Material Deduc- 
‘tive-Inductive Inference’ is more comprehensive 
and more scientific than Aristotle’s or Mills ana- 
lysis of the Syllogism ( or Mediate Inference ) 

But even the Panchakirani is no sufficient 
answer to the question with which we started. 
The Panchakérani is only a method; it shows 
only how in a particular case the relation of cause 
and effect is to be established ( sfaaaagtata ) 
Buf we want more than this—we require a Warrant 
for the process. The Buddhists therefore supply 
the following proof of. the Method :—Doubt is 
legitimate, but there is a limit to doubt. When 
doubt lands you in an unsettlement of a fundamental 
ground of practice, and would thus ‘annul all 
practical exercise of the will, the doubt must 
cease ; ९8७ the doubt would be suicidal or sophis- 
tical, In this particular case, when the Pancha- 
káraniis satisfied, the antecedent in question must 
be the cause, for there is no other antecedent to 
serve as cause ; the proof is indirect but rigid. If 
this be not the cause, there is no cause of the 
phenomenon, It was not, and it begins to be, 
without a cause; which would be a contradiction’ 
of the rational ground of all practice, for all voli- 
tional activity proceeds by implication on the 
principle of causality, If things could happen 
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without 8 cause, all our motives to action. would 
be baffled. The link between a presentation and 
the instinctive volitional reaction would snap, aad 
the circuit of consciousness would be left in- 
complete. In fact, the Buddhists go further; they 
hold causal efficiency (अर्धक्षिया)) to be of the 
essence. of empirical (relative) Reality, The 
proof of the Joint Method of Difference, then, lies 
in a strict application of the principle of causality 
in its negative form ( vig., there can be no pheno- 
menon without a cause) and the truth of this last is 
guaranteed by the same ultimate criterion of em- 
pirical ( relative) Reality as tbe truth of Perception 
itself, . viz:, the correspondence between the 
rational and the practical activity of the self, . 
But ‘invariable concomitance (or non-dirjune- 
' tion ), the Buddhists argue, has ‘another form, e. g., 
the relation of the genus to the species, We may 
have perceived a hundred instances of the associa- 
tion of certain characters with certain others; we- 
may aleo have never perceived the former when. 
the latter are absent; but this would not enable- 
us to generalise and establish invariable and un- 
. conditional co-existence. We must be first satisfied. 
that there is identity of essence ( arena खभाव ). 
It is only when we perceive that the characters- 
of a Sineap4 are co-inherent with the- generic 
characters of a tree in the same individual object 
( a Sinsapá tree before me), and. when we further 
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perceive that the characters are held together by 
the relation of identity of essencé, that we can say 
that all Sinsapis dre trees, For as there is identity 
of essence, a Sinsapá would not be a Sinsapá. if 
it were nota tree. It would lose its self-identity 
which is a contradiction. Hence the relation of 
identity of essence (arrar खाव), as in the 
relation of the speciés to the genus, is the sole 
ground for establishing uniformity of co-existence 
( प्रतिबन्धा खभाबप्रतिवन्ध ). 

(For the Buddhist Method of Induction, in 
its later form, the Panchakárani, vide Sarvadarsana 
Sangraha—Buddhist reply to the Chárváka attack 
on Inference : — 

aana अविशामावो दुर्वांध इति azada SUITED 
पतिश्यालविनाभावज्ष , gama)  तदुक्ल--कार्यकारदभावात्‌ वा 
खभावात्‌ वा नियामकात्‌। अविनाभावनियसोइदशंगाप्न म दर्शनात । 

As for the Nyáya view भन्वषव्यतिरेकौ ऋविनाभावनियायकों 
इवि 1—the Buddhist objects—anq q3 साध्यसाधमयोरव्यभिचारो 
दुश्वधारण: भवेत्‌। भूते, भविष्यति, cadera अनुपलन्ममाने च व्यमिचार- 
अद्भाया अनिवारणात्‌ ।--008 Nyáya retorts aq सथाविधखले 
सावकपि सते व्यमिचारजदा दुष्परिहरा इति i—the Buddhist 
answers—ad बोचः, विनापि कारणं कार्यामुत्पदाताम्‌ witd- 
form: nar व्याधातावधिकतवा ag तदेव हि 
भाश त यक्मिचाशह्मसामे व्याघातादबः गाववरेयु;। aga व्याधाता- 
aur इति। a तढुतूपत्तिनिद्येन अविनाभावो गिश्रोयते t 
सदुस्‌पत्तिनिययय्॒ mi aangaan AA: Qo 
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काय्यस्र उत्पत्तेः MAJAA, कारणोपलर्मा सति उपलब्ध, IARA 
qaq कारणानुपलकात्‌ अनुपडखः इति quercuo धूम-घमध्यअ्यी 
कार्यकारण्माव: मिद्रोयते । वथा तादात्मानिश्येग अपि अविनाभावः 
fadaa | यदि firan: swag अतिपतेत्‌ खात्मागमैव जद्यात इति 
faqs arang: अप्रहत्ते तु वाधकै भूयः arada sig 


व्यमिचारधक्कायाः को निवारथिता। शिशपाहचयोय तादाकाग्रमिसयः 
Basa fumar इति सासानाविकरणात्रलात्‌ उपपश्रते। तद्यात्‌ कारा 
त्यानी कारणम्‌ भाव्मानम अनुसापयत sfa सिद्धम्‌ । Sarvadarsana . 
Sangraha, Bauddha-Darsanam 

The Nyáya Doctrine of Inference :—The Nyáya 
easily, demolishes the Buddhist contention about 
identity ofessence. The Nyaya writers, being realists, 
do not impugn the reality of the genus (जाति ) like 
the nominalists or the nominalistic conceptualists in 
the Mimansa Schools (माहा, and marsa: ) ; but they 
point out that the inseparableness (or non-disjunc- 
tion) in such cases can only be established by the 
experience of unbroken uniformity ( अग्यभिचारित्व 
ie, by अग्बसव्पतिरेकी, दश नाद्श'ने). Uniform agreement 
in presence with uniform agreement in absence, 
—not the mysterious identity of essence irresistibly 
perceived in any individual case or cases—is the 
only basis for constituting genera and species in 
Natural Classification. Indeed some of the later 
Nyáya writers point out that individuals do not 
always possess in Nature all the characters that go 
to form the definition of the class to which 
they are referred. 
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Similarly, ag regards the relation of cause and 
effect, a nexus is sometimes fancied to be perceived, 
a power in the cause to produce the effect (अशि) 
or an ultimate form ( जाति Stur), which is sup- 
posed to be present, whenever the effect (quality 
or substance) is produced (cf. Bacon's view of the 
‘Forms’ of Simple Qualities). All this is neither a 
matter of observation nor of legitimate hypothesis. 
There is nothing except the invariable time-relation 
(antecedence and sequence) between the cause 
and the effect. But the mere invariableness of an 
antecedent does not suffice to constitute it the 
cause of what succeeds ; it must be am uncondi- 
tional antecedent as well ( wamfefayaa नियतपूम्म- 
बच्चिता> being the definition of क्षार्यक्षारशभाव). For 
example, the essential or adventitious accompani- 
ments of an invariable antecedent, may also be 
invariable antecedents, but they are not uncondi 
tional but only collateral and indirect, in other 
words their antecedence is conditional on some- 
thing else (4 erawi«). The’ potter's stick is an 
unconditional invariable antecedent of the jar, but 
the colour of a stick, or,its texture, or size or any 
other accompaniment or accidént, which does. mot 
contribute to the work done (so far as we are ' con- 
sidering it) is not. an unconditional antecedent 
and must not therefore be regarded as a: cause. 
Similarly; the co-effects of the invariable ante- 
cedents, or what etiters into the production of these 
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co-effects, may themselves be invariable antecedents. 
but they are not unconditional, being themselves 
conditioned by those of the antecedents of which 

they are effects. For example, the sound pro- 
duced by the stick, or by the potter's wheel, in- 
variably precedes the jar, but it is a co-effect,—and 
Akasa (ether) as the substrate, and Vayu (air) as 
the vehicle, of the sound, enter into the production 
of this co-effect, but these are not ‘unconditional’ 
antecedents, and must therefore be rejected in an 
enumeration of conditions or causes of the jar 

Again, the conditions of the conditions, the in- 

variable antecedents of the invariable antecedents 

are not unconditional. The potter's father is an 
invariable antecedent of the potter who is an 

invariable antecedent of the jar, but the potter's 

father does not stand in a causal relation to the 
potter's handiwork. In fact, the antecedence must. 
not only be unconditionally invariable, but must 
also be immediate (अव्यवद्ितपूर्य कालावच्छेदेत कार्य दे wen). 
Finally, all seemingly invariable antecedents which 
may be dispensed with or left out, are ipso facto not ` 
unconditional, and cannot therefore beiregarded as 
causal conditions; in short, nothing that is unneces- 
sary is uncónditional ; for this class, vide Visvanátha 

--मिवतावश्षकपूर््य भाविग: अवश्यधकप्तनियतपूर्य्यवत्तिन एव arent । 
सहित्रम्‌ ( अतिरिक्तः} waretfay’—Visvandtha, Siddhénta 
Muktávali, on Sloka 20. For example, it is the cus- 
tom to point to spatial position or direction with the 
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fingers, but finger-pointing, though invariably pre- 
sent, is not causally related to the perception of direc 
tion or spatial position, because we can imagine such 
‘perception without finger-pointing, ( wenfeaaar 
Sion fata दिकप्त्यघलेग, न खामाबिकः vea: Váchaspati, 
Aátparyya-Tiká, Chap. I, A'hnika 1, Sutra 5,—this 
shows that the doctrine of saerfafyqa was long 
-anterior to Gangesa) 

[ Visvanátha in the Bhásha-Parichchheda men- 
tions five ` kinds of अबयाविद्द, : conditional 
:antecedents--(1) Sw सहपूर्मभाव:, (2) aw वा कारच- 
सादाव ( gaat: ), (3) अन॑ग्रप्रति पूब्वभावे ज्ञाते यतपूर्वभावविच्ञागम्‌} 
(4) seat प्रति gafa अपरिज्ञाय ae ( पूव्वबर्तिता ) er र्ट शते 
cand (5) swift aq fanann: अतिरिक्षम्‌ भवेत्‌ ˆ. 
(एतेषु पञ्चसु आवश्य कस्वसौ Slokas 19, and 20), aq «rear ण. | 
अन्वयब्यतिरकी म स्तः किन्तु खकारषमादायेवः अम्वयव्यविरैको ud ` 
तद्न्याशिड़म्‌, ` Siddhdnta Muktdvali, loc: cit.—The 
Dinakari' points out that the first two cases are ` 
comprehended under the formula पतान्वयव्यतिरेक 
प्रधक्तासयन्युतिरेकभालिवन्‌ । There are several classifica- 
tions of these irrelevant antecedents ( wer. 
सिह) ; I quote one of the best known] 

~ The unconditional | samfafgzgz) as interpreted 
in this comprehensive sense is a far more fruitful coy- 
ception than Mill's, and is well adapted to its work— 
the elimination of the irrelevant factors in the situa- 
tion.. In the end, the discrimination of what is neces- 
sary to complete the sum of causes, from what is de- 
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pendent, collateral, secondary, superfluous or inert, 
(ie. of the relevant from the irrelevant factors) 
must depend on the test of expenditure of energy. 
This test the Nyáya would accept only in the sense 
of'an operation analysable into molar or molecular 
motion (efewe एब सोतिशो व्यापारः करोत्सषः-- इतो न्दिम्स्तु' 
व्यापारो नाखि, Jayanta, Manjari, A'hnika I); but would. 
emphatically reject, if it is advanced in support of 
thenotion of a mysterious causal power or efficiency 
(ufai).. This is a peculiarity of the Nyáya—its 
insisting that the effect is only the sum or resultant 
pf.the operations of the different causal conditions— 
that these operations are. kinetic, being of the 
nature of motion, in other words holding firmly to 
the view that causation is a case of‘ expenditure of 
energy, in the kinetic form,—but at the same time 
absolutely, repudiating the Sánkhya conception 
of power or productive efficiency as metaphysicak 
or transcendental ( «difza ), and finding nothing im 
the cause other than an“unconditional invariable. 


. , complement of operative conditions ( काठ अडा मगरो) 


and nothing in the effect other than the consequent. 
phenomenon which results from the joint operations. 
of the antecedent conditions ( समुदिवसकलकारकनिकर. 
qax da—Jayanta—araet कार्य --सामयौकार्यलो तु कार्य- 
aq faaue ग्रह्मा--Jayanta, ibid, A'hnika, 1, 
afefaqatqq—it may be noted that the Nyáya, 
while repudiating transcendental power (Sakti) in 
the mechanism of nature and natural causation, 
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does not deny the éxistence of metaphysical con- 

ditions like merit (uw) which constitute a system of 

moral ends that fulfil themselves in and through i 
the mechanical system and order of Nature—vide 

Jayanta, «dtfiza" किमपि कारण' afana घर्षादि-- A'hnila. 

I, शक्तिनिराकरणस्‌ ). 

The causal relation, then, like the relation of 
genus to species, is a natural relation of concomit- 
ance (व्याधि: खाभाविकः सस्वस:-- VAchaspati) which can be 
ascertained only by the uniform and uninterrupted 
experience ofagreement in presence and agreement 
in absence, and not by deduction from a certain 
a priori principle like that of Causality or Identity 
of Essence 

Nyaya objection to the Buddhist Method of 
Difference as a means of ascertaining causality. 

Take for example the Buddhist deduction 
of Causality in any particular conjunction by 
means of the negative Method of Difference, 
or of the Panchakárani. The ascertainment of 
the causal relation by these Methods is open to the 
following objections :—(1) The unconditionality of 
the antecedent cannot possibly be ascertained. - As. 
the Chárváka rightly points out, the Methods enable 
you to eliminate irrelevant antecedents that are gr 
can be perceived ; but the introduction or sublatiom 
of latent or undetected antecedents can be imagined. - 
against which the Method of Difference is power- 
less. In the case of the production of smoke,.for 
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example, by fire,—what if I say that an invisible 
demon intervenes in every case between the fire 
and the smoke, that this demon ( fam ) is the im- 
mediate antecedent and real cause of the latter, and 
‘that .the fire is an accident which, in every such 
case, is brought about by its own causal antecedents ; 
~—in saying this, I do not go counter to the principle 
-of causality and am landed in no contradiction 
(mma) such as strikes at the very roots of all 
practice, or baffles the completed circuit of con- 
‘sciousness, however much I may violate probability. 
_ (2) Inthe second place, even. supposing that 
‘the fire, in this particular case (which satisfies the 
Method of Difference rigidly ) is ascertained to 
“be the cause of the smoke, how can I know that 
fire is the cause in other cases, or that there 
is no other cause. You will perhaps argue. that 
if there were an indefinite number of causes of 
the same specific phenomenal effect, it would 
violate the principle that phenomena are all 
‘conditioned, i.¢., exist only under certain conditions 
(कादाचिगकल )- which is more comprehensive than the 
principle of causality, and the contradiction of which 
-equally overthrows all rational practical activity. 
Yes, I accept the conditionality of phenomena, but 
:this is not violated by supposing that one specific 
assemblage of phenomena has more than one cause. 
']t is true that if you suppose such plurality of 
-causes, you cannot establish the invariableness of 
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tlie particular conjunction (green-wood fire and 
smoke ) which your Method of -Difference fixes 
upon as a case'of cause and effect ; in other words, 
with your special principle of Causality so restricted, 
and without any general principle of Uniformity of 
Nature to fall back upon, you cannot ascertain, from: 
the present case, or from any number of similar cases. 
that you may have observed,that all green-wood fires 
are followed by smoke ; z.e., you are helpless in de- 
monstrating with apodictic certainty (or ascertain- 
ing indubitably) the relation of cause and effect. But . 
this is an objection against your own position, not 
mine. Why not admit at once that certain 
phenomena are naturally connected (as invariable 
concomitants or antecédents) with other pheno- 
mena, and take your stand on observed concomit- 
ance(uniform and uninterrupted experience of agree- 
ment in presence as well as absence) without 
assuming causality as an 4 friori principle and 
making deductions therefrom, and without the 
trouble pf ascertaining the relation of cause and © 
effect in every individual case. I am free to admit 
that theoretical objections of irresistible force ( like 
those of the Chárváka Sceptics) can be urged 
against this ascertainment of universal invariable 
aud unconditional concomitance (च्याततिप्रहीपाय) on 
the basis of mere observation. Doubts of this kind 
can no more be laid by my’ view of the matter 
than- by your canons of causality and essential 
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identity ( azqufu and marmur). Ultimately we all 
have to fall back on the rational practice of 
thinking. persons ( ira: ), and such persons are 
always content to act on practical certitude instead 
of hankering after an unattainable apodictic 
certainty in the affairs of life ( प्रामाशिकलीकयाबामनुः 
पांखबता quud शद्धगौयमृ). This same practical 
certitude is also the ultimate warrant of the Deduc- 
tive-Inductive Inference by which we ascertain the 
characters of things without direct perception and 
through the medium or instrumentality of a mark. 
- [To the earlier Buddhist canon of the Method 
of Subtraction, i. e., the negative Method of Differ- 
ence, Udyotakara and Váchaspati of the Nyéya 
School pertinently and acutely object as follows :— 
सत्यं यत्‌ किञ्चित कचित्‌ ee qe a प्रतिवन्धः, तदिङः तस्य तत्‌ 
गमं तव इति samata: स एव तुं प्रतिबसा न सायत्‌ तदुतपत्तयां 
anria | का पुनरियं agaafa: । wae कि asat भाब: g 
mem असि रासमलापि। सतप्रतिबद्धोऽपि धूम: स्यात्‌। भव agna- 
qha भाव', न च रासभागतरं भवन्नपि aganta भति, सखिन्‌ सति 
पि असति wat तदभाबात्‌। असति अपि तस्मिन्‌ स्याद्र खमवति 
ast तदलायात्‌ अब यद्यपि gaa वकिभावानुविषानं तवोप) 
तथापि amag तद्भावोऽस्थ gera तया हि gat सूबो 
रासमे हुई धुभो्ट:, तदभावे w wES, न स॒ तत्कार्यः। तज्दातोय- 
सेव घूस रासभं बिना सति वहो भावात्‌, एवं सथपि अग्नौ fanaa 
अनितो चमः, कचिइ आदो asada qx रासमबदवडयभाबेवि farar- 
देव अवियति, इति अवश्य गड्या साव्यं निबासक अपश्यताम्‌ । न च सति 
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भावमावं नियामकं;-सख रासमादिपु अविशेषात्‌। agama इति च 
अवधारणस्य अङ्घावामभावात्‌ | अवधाररीन तु NENA परस्पराश्रय- 
श्रसच्चात | 
Buddhist reply :—erguq i यो थो भूमी दृटः eatery 
आद्रे खनस ङित वङनन्तदमेव, भ पिद्याचागन्तरं। स॒ च काढांचित्‌कतया 
बिमित्तमपेत्तमा दो खदमनरमेव अम्यते ate अप्रतौतव्यभिचार निमित्त 
करोति, ग तु प्रतौतव्यभिचार रासभादि। नापि सरWयाऽतृपलखपिशाः 
'चादिः । यदि ब तन्निमित्तं wary विनाऽपि wis’ चित्‌ eat भ रूप- 
wert | va छसौ ( पिशाचः ) eter वड़िसहित: तथा सति आद्रे खन- 
aq wd वड़िरपि ने कारण | कारणं चेत्‌ wu तमन्तरेण धुसभाव अडा ।' 
Now the phenomenon that is contingent ( क्रादाचितृक ) 
cannot be uncaused—warewa fg कारयस्व fad ww 
असभव" वा स्यात्‌, अनपेयलात्‌ म कादाचित्‌कक्तम्‌। And with the 
limitation of a specific effect, there mist be only 
one specific cause, for an unrestricted plurality of 
causes would amount to the denial of uniformity in 
causality (i.¢., of the unconditional invariable 
-antecedence ) --- 
mfa अनेकं कारणं, अकारणत्वप्रसद्ादेय | aya भाव इति हि 
-घूमख बडिकार्‍्ये यम्‌ । स चेत्‌ अवङ्गेरपि अगम्तरं, vam स्वात, 
जडति mad: कार्यम्‌ p एवम्‌ अनवखापि न कायं । म हि ware 
अवति, वक रपि sat माबात्‌, ततश्च WAST ष,मः स्यात्‌ । तथ) *च 
कादाचित्कलम्बाहतिः i 
Nydya rejoinder :-सत्यम्‌ । waft विषा wfg' iraa 
नूम; बद्यपि च पिशाचाशर नोपलभ्यते तेषामनुपक्षसः, तथाऽपि पिशाच- 
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कार्थ एव घ ,सः। तब तब afs: gaq «gar: उपनिपतित:, रासभ va, 
न दमस्य जनक:। तेग सदभावैशपि तज्ञासोध एव कारणमेदलन्मा 
कदाचित्‌, कादाचितृको was स्यात्‌ । इति अमिएत्तिरेय अद्वाया: | 
भ च दृष्टस्ते mee कल्पयितु' aay इति अक' भवद्धिवक्तम्‌। अनुप- 
खखिख्क्षणप्राप्तय भशक्यनिराकरणल्मात्‌ (vide Ny&ya Vindu), न च 
अनुपलखनराणि अपि afte प्रभर्वात। तस्मात्‌ अमन्सरसेव इति 
अदधारणामावात्‌ मेवं कार्यकार्रभावावधारणं युहाम्‌। न च uuu 
सुहितागम्तरं syaa तत्‌, तदन्थरहितात्‌ amr भवत्‌ मिद्रज्ञातौयं भवति r 
उक्तं हि रामससहितात्‌ वह: art ध „सः ताहश एव वदरहितात्‌ aF 
रिति। ambia झङ्ामिशाधो खनिवारकं तेदुस्‌्पािमिययमास्न्दतौ 
w अख्या निवारयितुम्‌ । - 

The Nyáya proceeds to point out that what 
is contingent need not necessarily be produced 
by a cause. It is enough if there is natural connec-- 
tion with something else, a relation of antecedence 
and succession (or concomitance ), without any 
element of productive efficiency or causation. 

अपि सास्तु तटुत॒पत्तिनियय: quif कस्मात्‌ कारणमन्तरेण न काव्य 
भवति । तथा च सतिं अनपेक्षतया कादाचितूकलविडतिः 'इति चेत्‌ ।. 
अस्तु तहि wen खाभाविकतया अन्यानपेच: अव्यभिघारो AENT | 
सञचयोवासबा भवतु | we कार्यकारणभावावघारयायासेन। यथा 
Jaq तथा «d दशयिष्यास; | Váchaspati, Tátpary ya-Tiké,. 
Chap. I, A’hnika 1, Sutra 5, efgustarafawre 1 ] 

The Nyáya analysis of the causal relation con-- 
tinued ;—Co-effects :—In the enumeration of dif-- 
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ferent varieties of irrelevant antecedents ( अन्यधा सिद्ध ), 

. we have already noticed that co-effects of the same 
causé are apt to be confounded as cause and effect. 
dn some cases, the co-effects may be simultaneous, 
€. £., the case of the ascending and the descending 
scale ina balance, which are co-effects of gravity 
(vide Pártha-sárathi Misra on Kumárila, Sloka-Vár- 
tika—qamatiaaag- 4 मिथः कार्यकारणत्वम्‌, उभयोरेककार- 
syeata,—sloka 157, Sünya-Váda). In other cases, 
the co-effects may be successive effects of the same 
cause, and here the risk is great of mistaking the 
antecedent co-effect to be the cause of the suc- 
ceeding co-effect ; e.g., the case of ants moving in a 
line to carry their eggs upward, which is observed 
before the summer rains ;—where the movement of 
ants and the rains are not cause and effect, but 
successive eftects of the same cause, viz., the heat 
(sw), which disturbs the elements, viz., the earth 
and the atmosphere ( महामवचोभ ); the ants being 
affected by this heat earlier than the atmospheric 
movements which bring the clouds and the 
rain. 

( Udyotakara, and, Váchaspati—4 च पिपीलिकास्ड 
सखरण' वर्षस्य कारपामनुपलस्छामर्थ्यात्‌ ¦ wwufq afaq 
üeiqqu:] वर्षमूखकारयस्य तु महामूतचीभस्य पिपोलिकाण्छ सशरं 
yma । ara: खल पिपौलिका weve खानि venta 
मूमिष्ठानि sufre wafa—Tatparyya—Tika II, 2, Sutra 


37 )- 
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, Synchronousness of Cause and Effect.—This is 
resolved into a case of simultaneous co-effects of 
the same yltimate cause, e.g., the ascent of one scale 
and the descent of the other in the balance, which 
are not related as cause and effect, but are simul- 
taneous effects of gravity. In other cases, the 
synchronousness is only apparent, the interval 
between. the antecedent and the consequent 
being too small ( qewa ) to be apprehended 
( येनपद्यासिमान ) eg, in the case of the needle 
piercing a hundred soft lotus petals laid one upon 
another, where. the steps are really successive ; or 
the illumination of the whole room by the light 
of alamp, where the succession is unperceived 
owingto the inconceivable velocity of light (cf. 
Kumárilá,  Sloka-Vartika,—$g$qg«at feq aqa- 
fran mq, —aa प्रदौपप्रमादुरकं, सूद्याकाली;स्ति तव न: | दुलचस्तु 
यधा वैध: aganna तथा । Sunyaváda, Sloka 156-1 57.— 
I quote Mimansa authorities, but the view is com- 
mon to the Mimánsá and the Nyáya-Vaiseshika). 

The time-relation ina chain of causes and 
effects :—A careful study of the time-relation in 
a chain of causes and effects is a peculiarity of the 
Vaiseshika system (and the later Nyáya) A 
1üoment (. ultimate unit of time, Kshana, ew) is 
defined to be the time-interval between the 
completion of the süm of conditions and the ap- 
pearance of the effect. The Vaiseshika conceives the 

` unit to be determined by reference to the division 
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of one atom ‘from another ( fममयानुत्‌पःद्य fama 
प्रागभावसस्धद्धकर्दा वच्छित्र: काणः wy:—Sapta Padàrthí, Siva- 
ditya ;—ze., the ultimate unit of time is the time 
‘during which motion exists in an atom prior to its 
division from another atom, in a case of division 
‘due to motion). The Sánkhya, we have already 
seen, determines this ultimate unit by reference to 
the motion of a Tanmatra. 

The number of such units will determine the 
time-interval between a given set of physical condi- 
tions and a particular effect, for between aso- 
called sum of causes and a so-called sum of effects, 
there intervenes a series of atomic (or molecular) 
motions, with conjunctions and disjunctions which 
form the causal chain. However crude in the 
praetical application, the fundamental idea is, in 
connection with the principle of work and energy 
( for which both the Sánkhya and the Nyáya- 
Vaiseshika furnish a rudimentary basis), immensely 
suggestive of a possible Time Calculus. 

Plurality of Causes :—This will be discussed, 
when we consider the relation of Vyápti to the 
principle of Causality. 

The Nyáya Ground of Inference—Vyápti faga- 
urwwá—Váchaspati):—Inference, then, in the 
Nyáya, depends on the ascertainment, not . of the 
‘causal relation, nor of the relation of genus to species, 
but of a natural relation, between two phenomena, 
of invariable and unconditional concomitance 
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( उपाधिविधुरः amira: ससख: anfa :— Udyotakara 
and  Váchaspati) Of the two phenomena so 
connected, one is called the Vyápya or Gamaka 
(the sign, mark or indicator), and the other Vyá- 
paka or Gamya (the thing signified, marked, or 
indicated). In the relation of fire and smoke,. 
for example, smoke is the Vyápya or Gamaka (sign 
or mark); and fire, the Vyápaka or Gamya ( the 
thing signified or marked). Now the relation of 
Vyápti between A and B may be either unequal 
or equipolent (faqqunfa or aaanfa). When. 
" A is the sign of B, but B is not the sign of A, the 
Vyápti is one-sided or unequal, and here “a 
Vyapti is said to exist between A and B, but. 
not between Band A. For example, smoke is ‘a 
sign of fire, but fire is not universally a sign of 
smoke. When, therefore, the relation of Vyápti 
isan unequal one, as between smoke and fire,. 
it is expressed in the proposition :— Wherever the 
Vyápya (sign or mark, e.g., smoke) exists, the- 
Vyápaka (the thing signified or marked, eg. 
fire) also exists. From this it follows by neces- 
sary implication (a sort of watqfa) that when- 
ever the, Vyapaka (¢.g., fire) is. absent, the Vyápya 
teg„smoke) is also absent (व्यापक्षाभावे व्याप्याभाव:). Again,- 
the Vyápti may bea mutual or equipollent one, 
ie, Aand B may be signs of each other, e.g 
green-wood fire and smoke. Here each in turn 
is. Vyápya and Vyápaka, and this is expressed im 
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the two propositions :—(1) Wherever there is 
smoke, there is green-wood ‘fire, and (2) wherever 
there is green-wood fire, there. is smoke. By 
necessary implication it follows—(1) where there 
is no green-wood fire, there is no smoke ; (2) 
where there is no smoke, there is no green-wood 
fire, We have seen that a Vyápti exists between 
smoke and fire, for wherever there is smoke, there 
isfire. But wecannot say that a Vyápti exists 
between fire and smoke, for we cannot say that 
wherever there is a fire, there is smoke. The 
combustion of an iron-ball ( «arirew), for ex- 
ample, is a case of fire without smoke. But it 
would be correct to say that a Vyépti exists 
between green-wood fire and smoke, as well as 
"between smoke and green-wood fire. The ques- 
tion, therefore, is—What is the-relation between 
‘fire and smoke ? The relation between fire and 
smoke is a conditional relation; i. e, on. 
condition that: the fire is green-wood fire, it 
"would bea sign of smoke. In other words, a 
"Vyápti implies unconditional invariable concomit- 
ance, and the relation between fire and smoke 
‘is not therefore a Vyapti (natural unconditional 
-concomitance), for fire requires a ‘condition’ 
Upédhi, viz. green- wood, to be followed by smoke. 
Smoke, on the other, hand, requires no *condition' 
to indicate fire. For the purposes of Inference, 
therefore, relations between phenomena may 
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be considered as of two kinds:—‘1) Contingent 
conditional relations, holding good on the fulfil 
ment.of.a certain condition or Upádhi, and (2) 
Vyépti, or _ unconditional ‘invariable - relation, 
between a mark and that which it marks, a rela- 
tion without any Upádhi or determining condi- 
tion (ewfefrgc ewe). It is this latter kind 
of relation that serves as.the ground of Inference, 
If we can ascertain that a Vyápti exists, between 
A and B, then.A is a sign of B, and an inference 
of the presence of B from the presence of A, and 
of the absence of A from the absence of B, would 
be warranted. The question, therefore, is—how 
to ascertain the relation of Vyápti between two 
phenomena 

Ascertainment of Vyapti according to the early 
Nyáya (snfewviara ).— Briefly speaking, the obser- 
vation of agreement in presence ( अन्वय ) as well as 
agreement in absence (afate), between two pheno- 
mena, with the non-observance of the contrary ( a- 
मिषारादश्रशम्‌), is the foundation of our knowledge of 
Vyápti( दशेबादश 4—Váchaspati). This suggests a nat- 
ural relation (साभाविकसम्बव्य —Váchaspati) of invariable 
concomitance (faaaareaes—Vachaspati) between the 
| phenomeria, which is fortified by our non-observance 
(waka) of the contrary ( afer ). But -this does not 
establish the unconditionality of the concomitance 
( पाचिबिध्ररसृष्मन्ध ) "which is essential to a Vyápti. 
We have therefore.to examine the cases carefully 
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to see if there is any determining condition 
(Upádhi—i. e. some hidden or undetected but really 
operative or indispensable accompaniment ) which 
conditions the relation between the supposed 
sign or mark (Gamaka) and the supposed signate 
(thing signified, Gamya. Now let us. consider 
' what constitutes an Upádhi. ‘It isa circumstance 
which always accompanies, and is always accom- 
panied by, the supposed signate (the thing signified, 
Gamya), but does not invariably accompany the 
supposed sign or mark (Gamaka). If, therefore, 
in the set of positive instances where both the sign 
and the signate are present, nothing else is con- 
stantly present, there can be no Upádhi. Or, 
again, if in the set of negative instances where 
both the sign and the signate are absent, no other 
materialcircumstance is constantly absent, there 
is no Upádhi. This follows from the. very defini- 
tion of an Upádhi. It is impracticable to fulfil 
these requirements rigorously. Still, every one of 
the accompanying circumstances (of course the 7 
likely ones) may be taken successively, and, 
it may be shown that the concomitance continues 
even when the suspected  Upádhi ( wfearafa ) 
is absent, and therefore it cannot be the Upádhi 
And this is to be fortified by the. observance of 
uniform and‘ uninterrupted agreement in absence 
{Vyatireka) between the two concomitant pheno- 
mena. In this way, when we have disproved all 
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264 anaa HINDU ध्या...“ 
suspected Upidhis, we conclude by establishing the 
Vyápti. It is true that'we may still go on doubting. 
But doubt has a certain limit for the ‘experimenter’ 
and the thinking person ( प्रशेषक, Waray). When 
doubt overthrows the- foundation of all ratio 
practice ( wrarfeadtearat ), or leads to a stoppage 
or arrest of all practical activity ( Gremwa ), 
it stands ipso facto condemned, and must 
be abandoned (स्याधातावचिराश्रद्का) Sriharsha 
and’ Udayana—ararm is mentioned by Vá- 
chaspati). Thus it is that Vyápti is ascertained. 
In this way, we observe innumerable instances of 
Vyápti. Now by means of repeated observa- 
tions of this kind (qata), we have establisb- 
ed the principle of the Uniformity of Nature ( wam- 
ufasa )) and also of Causality; and these two 
principles thus ascertained may be. made use of 
in their turn as the basis of an argumentation or 
deduction ( Tarka, U'ha, ad) to confirm a- par- 
ticular Vyápti in a particular case. Tarka or U'ha, 
then, is the verification and vindication of parti- 
cular inductions by the application of the general 
principles of Uniformity of Nature and of Causali- 
ty, principles which are themselves based on 
appeated observation ( wired’ ) and the ascertain- 
ment of innumerable particular inductions of 
uniformity or causality (aten‘s ^ लगिवसंस्तारसहितम्‌ 
इस्द्िससेव खाभाविकसच्वखग्रा ही-- १६013939१0). Thus Tarka 
also helps in dispelling doubt( wy). Sriharsha, 
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however, questions the validity of this verification, , 
—cf. the well-known. couplet ending aw: awafa 
ga: 

It will be seen that the process of disproving 
‘all suspected Upádhis (.उपाथिभझानिरास ), in the early 
Nyáya, answers exactly as a process to Mill's Method 
ef Agreement. In fact, the disproof of a suspected 
Upádhi by pointing to instances of Agreement in . 
presence ( waz) even in the absence of the Upádhi, 
fortified as this is by the instances of agreement in . 
absence (xfa? ), virtually amounts to Mill's Joint 
Method. of Agreement. But the fundamental 
difference is this :—Mill's Method of Agreement is 
formulated in view of the phenomena of causation 
( including co-effects, etc.) and, as usually enunciat- 
ed, confessedly breaks down in dealing with cases 
of Uniformities of Co-existence unconnected with 
Causation; the Nydya Method based on the dis- 
proof of suspected Upádhis is a more daring and 
original attempt, and is far more comprehensive in 
‘scope, being applicable to all Uniformities of Co- 
existence and of Causation alike. And this the 
Nyáya successfully accomplished, by introducing 
the mark ofunconditionality (छपाथिविष्ठरता). into 
the relation of Vyápti (Concomitanc&) even as 
the same mark of unconditionality (बन्यधासिदिश्न्यता) 
had been previously intronuced into the definition 
of Causality ( कार्यकारणभाव ), The difference 
between the early Nyáya and the Buddhist systems 
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may be briefly put thus :—The former relied on 
empirical induction based on uniform and uninter- 
rupted agreement in Nature, and accordingly: 
regarded the Method of Agreement as the 
fundamental Method of Scientific. Induction, 
founding Inference on Vyápti to which they sub- 
ordinated Causality in the doctrine of Method ;. 
the latter assumed two a priori principles, 
viz causality’ and identity of essence, deduced - 
the canon of the Method of Difference by an 
indirect proof from the principle of causality, and.. 
made this Method the foundation of all scientific - 
Induction of Causality, just as they based all 
natural classification of Genera and Species on their 
a priori principle of Identity of Essence. 

_ [Texts from the early Nyáya :— 

Method of Agreement and the Joint Method 

without the device of the Upádhi :— 


Cf. Jayanta on साइचव्य-सखिग्‌ eda ast ग विना 


Was तत:। अयसेवाविमाभावी नियम: सइचारिता । ‘afer uda 
‘only this remaining throughout while others 
change—implying the ‘Method of Agreement. 
The set of positive instances, in which this 
antecedent, alone is constant, must be sup- 
plemented by a set of negative instances. 
(agreement ‘in absence ):— sfatafeuauatq 
अविबसंयह थाहुपपत्तेः। ‘framed उच्यते यत्‌ afaq सति aad qui 
चिना न wat इतिः aden नम्‌। तश्च ufus सधि सवनं aaga 
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बपरिच्छेंदात agad नियमः स्यात्‌ । ततो विना न भवन इत्यस् 
wing अपरिच्छेदास इति Jayanta, A'hnika II, व्यत्तिरेकव्यासि- 
निश्चयावश्यकलस्‌ i | 

Doctrine of the Upádhi :—Unconditional con- 
comitance distinguished from conditional :— 

AM स घा अलु सभ्वस: qu असो खाभाविकी नियतः स एव ममकः, 
TeV इतरः qw युज्यते। तथा fy धूमादोनां वड्यादिसस्तन्पः 
स्वाभाविक: | मतु वड्यादोनां घूमादिभि; 1 sawi ते हि विगापि 
werfafa: | यदात आद्रेखनादिसम्बन्धम्‌ अनुमवस्ि तदा घ,मादिनिः av 
Saws | सस्यात्‌ वड्यादोनाम्‌ आद न्यनाद्यपाघिळव: TAT ग खाभा- 
विक: । ततो न नियत: | खामाजिकस्तु घुसादीनां बहयादिसग्वखं उपाधेः 
अनुपलस्यलाभात्‌ क्कचित्‌ afna wiag भगुपलम्यमानस्रापि 
कल्पनानुपपत्ते;। अतो मियतः सम्वन्धः SIRER । 

Concomitance sufficient without causal mex-. 
us :— 

The Buddhist objects—In Nature, everythingis 
connected with everything else. Hence if there 
Were no nexus of causality between antecedent 
and consequent, everything might follow. from. 
everything else. The Nyaya replies—You admit 
uniformities (of co-existence, etc.) other than 
causal ;—so you confess that a natural fixed order 


_ An Upádhi, how established and how’ dis- 
proved :— 
The Nyáya then proceeds to show how an Upádhi 
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is established, or how disproved by observation :— 
तव vy: अमांद्र are यिना घ,मम्‌ भवीगोक्षकादी ex भात्‌ आद्र खनो 
पाधिः अख gea सम्बन्धः न तु खामाडिक इति बिद्यौयते । धूमविशेषस्य 
cu विना afsq अगुपशक्यात, छपाधिभेदस्य च अदश्मामागख emat 
. प्रमावामाबात,  fastquedqu w dass अनुपलभपूव्व॑ अमुत्‌ 
. पादात्‌, उत्पाद. अ अतिप्रसहृत्‌ प्रेचचावत्‌ wa Shan स्वाभाविकः 
WI: अबधार्स्यते | i i 
General Method of Induction by exhaustion 
'-of the Upádhi, more comprehensive than Mills 
.Joint Method :— 

For the definition ofan Upádhi, vide Sriharsha and 
Udayana: अव्याप्तताधनी यः साध्यसमव्या धि: उच्यते स उपाधिरिति i 
Hence to avoid an Upádhi (which is aremwsnfa:), 

‘the constant presence of anything relevant other 
than the sign and the signate in the positive ins- 
tances (of agreement in presence, waa), and the 
- constant absence of any such thing in the negative 
"instances ( of agreement in absence, afata) must 
‘be safe-guarded against. This amounts to Mill's 
Joint Method 

Suspicion of non-perceptible Upádhi—Limits of 
legitimate Doubt :— 


ww sanami दर्शनानईतया साधकवाधकप्रभाणाभामेन 
-संद््िसाब उपाधिः खाभाविषल' प्रतिवन्राति इति esq) अवं 
दधया भवितस्य नियामकामाबादिति दत्तावकाशा खलु aq 
प्रमासभर्य्यादातिक्रमेन अद्धा पिशाची aaau म क्ब्रित्‌ नाखोति नेयं 
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कचित्‌ wada सव्ववेव कस्यचित्‌ कथञ्चित्‌ wate अद्घाखदत्वात्‌। 
qajar प्रेचावतां निश्वत्ताइत्वात्‌1 अन्वतः द्षिग्धान्रपांनोपयोगेष ` 
अपि मरणादिदश नात्‌। स्मात्‌ प्रामाग्णिकलोकयावाम्‌ 'अनुपालयवा. " 
यथादश्चनं ERAR । ...... तग्मादुपाधि' प्रयव न अश्खिष्यन्तोऽनुपः 
aama mafa waa खाभाषिकत' सम्वखस्य fafaga: -- 

Tarka, U’ha,—Deductive verification of parti- 
cular inductions by applying the two fundamental 
inductions of Uniformity of Nature, and Causali- 
ty :—Doubt finally dispelled :— 

Now innumerable particular uniformities of 
this kind ( Vyáptis ) are observed, and as a result 
of this repeated observation, a belief in the Uni- 
formity of Nature ( ama प्रतिवख )as well as in the 
principle of Causality ( कार्यकारबभाव) is generated in 
the mind, a belief which has evidential value and 
validity. It is not intuition ( 4 sra ) but a men- 
tal pre-disposition based on uniform and uninter- 
rupted experience ( qdtewanfradarcefeaq इच्द्रियमेव 
खाभाविकसस्वखय़ाहि, “ अत भूयोदश गम्‌ असाधारणम्‌ इति प्रमाणान्तरं 
जातम्‌). Then armed with these new resources, the 
belief in uniformity and in causality as general 
principles, we proceed to fortify our particular’ 
inductions ( Vyáptis), whether of uniformity of 
nature or of causality, by indirect deduction from. 
these general principles :—We argue if, under 
these observed circumstances, A were not the 
mark of B,.the principle of uniformity of nature: 
would be violated,—Nature would not be uni- 
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form,—or, if under these observed circumstances 
A were not the cause of B, the principle of cau- 
sality would be violated, the phenomenon B would 
be without a cause ;—and such indirect proof 
(aa, we) gives us the overwhelming probability 
= which we call practical certitude, and on which 
every reasonable man (every thinking and judging 
person) proceeds to act in due natura: course.— 
aanas प्रेविवद्या हेवव: Garay, यदि साध्यमस्तरेय भवेयुः, खभावादेबष 
प्रच्यवेरद्षिति adani: अनिरमसाध्यत्यातिरेकहत्तिसंदेहा यव दष्टाः, 
वत्त खसांध्यम्‌ sqai, Váchaspati I, 1, Sutra 5; 
cf. also, 1,1, Sutra 40— ws: कारयस्योपपच्रा संभवेन 
mal कारणासम्मवे कार्य्यस्य असस्वात्‌ |] 

Instances of Vyápti (uniformity) not compre- 
hended under Causality, or the relation of Genus and 
Species :—The Nyáya points out that the relations 
of cause and effect and of genus and species do not 
exhaust the grounds of Inference. There are 
cases of Inference based on Vyápti (Le. on in- 
variable and unconditional concomitance) which 
come neither under Causality ( «ga «fw ) nor under 
Identity of Essence ( तादात्मा ). Váchaspati notes that 
to-dày's sunrise and yesterday's sunrise, the rise of 
the moon and the tide in the ocean, the relative 
positions of the stellar constellations, are instances of 
Vyápti (invariable concomitance ) between pheno- 
mena which are neither related as ause cand effect 

nor as genus and species. Jayanta adds the conjunc- 
tion of sun-set with the appearance of the stars, 
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of ants moving in procession (with their eggs) 
with the approach of the rains,—of the rising 
of the constellation Agastya ( Canopus) above 
the horizon with the drying up of rivers ; of the 
- spring tide with the full moon ; and dismisses as 
sophistical and far-fetched the Buddhist attempt to 
explain all these cases by means of causality. We 
have seen that the Nyáya and the Mimánsá reduce 
most of these conjunctions to cases of co-effects of 
the same cause, co-effects which may be either 
‘simultaneous or successive. 

अपि च अदातमस्य सवितुर्दयस्य wads समितुरुद्यैन, चन्ट्रोदयस्य 
च समामकाणेम SALTS ......न कार्यकारबभावः MAT HD] अथच 
हडीगष्यगसकभाव: ।-- ४ 4chaspati, Tátparyya-Tiká I, 1, 
‘Sutra 5 ;—cf. also Jayanta, Nyáya Manjarí—wsüsrafa 
quiet जगवि दश नात्‌। पूययासतमयमालोक कल्पते तारकोदय:-। 
पूथचन्द्रोदयाहद्धिरम्मघेर वगम्यते । उदितेनामुसौयत्से afta: gafan: ! 
अष्यसपुलिनपप्य न्त विश्वाशंसगप तय! |  पिपीविकास्डतश्वारयेटानु- 
faasea: wafer पथिकाः पणङुटौरकरणोद्यताः | 

Vyápti between Cause and Effect : —Relation 
-of causality to Vyápti :— 

On the Buddhist ( and early Ny4ya ) view that 
one specifi¢ assemblage of ‘ effect’ phenomena has 
one specific assemblage of causal conditions, there 
would be two aggregates, the sum of causal condi- 
tions ( कारणसामयी ), and the sum of effects (कार्य- 
सामग्री ) For example, fire requires green-wood to 
complete the sum of causal conditions to give rise 
to smoke with some particular marks ( घूस बिशेष, 
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ayang arà विधि, Jayanta IL; compare Gangesa, 
wurngererafs nei — saana —Chintá- 
mani, Anumana, Viroddha Siddhánta). Here,between 
an effect and a single condition (termed a. cause) 
there is a relation of Vyápti, The effect is. Vyápya or 

` Gamaka (the sign or mark) ; the cause (or condition} 
is Vyápaka or Gamya (the thing signified). Im- 
other words the presence of the effect indicates. 
the presence of the causal condition, and the 
absence of the causal condition will by implication 
indicate the absence of the effect, Smoke of this. 
particular kind is supposed to be an. effect of 
which there is one and only one assemblage of 
causal conditions (fire and green-wood) ; hence 
where there is smoke, there is fire ; and when there 
is no fire, there is no smoke. 

Now introduce the complication of the plurality’ 
of causes:—Fire, for example, is the effect of 
several assemblages, eg, (1) blowing on heated 
grass; (2) focussing rays through a lens on a com- 
bustible like paper or straw, (3) friction with the- 
fire drill, etc. Here each assemblage is regarded 
as a sum of causes. But in this case there is no 
Vyápti between the effect ‘fire’ and any particular 
assemblbye of causal conditions, say, of the lens 
or the fire drill. For the presence of fire does 
not indicate the presence ofthe lens or the fire 
drill assemblage, nor does the absence of either of 
the latterin particular, indicate-the absence of ‘fire, 
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Indeed in such a case, the effect-‘fire’ is not a 

mark or sign ( Gamaka or Vyápya ) of any one in 
particular of the different possible causal assem- 
blages, though each of these particular assemblages 
of causal conditions isa mark or sign ( Gamaka or 
Vyápya ) of fire. 

.." The plurality of causes requires a further con- 
sideration in the light of the definition of the 
causal relation. A cause is defined to be the 
unconditional invariable antecedent. From the 
. unconditionality, it follows that the entire sum of 
conditions, and not one single condition, is, 
properly speaking, the cause. In view of the 
plurality of causes, an invariable antecedent must 
be taken to mean that any particular cause (7,€., 
assemblage of causal .conditions ) is invariably 
followed by the effect,—not that ‘the effect is 
. invariably preceded by any particular cause. 

- Popularly, a single condition, say the lens or 
the fire-trill, is said to be a cause of fire; but, in 
view ofthe plurality of causes, this is apt to be 
misleading, as there is no Vyápti in this case ; the 
lens or the fire-drill is no more a mark of fire than 
fire is a mark of the lens or the fire-drill. 

The plurality of causes strains the definition .of 
a cause, and undermines the relation of Vyápti 
between an effect and a cause. Any particular 
. cause (causal aggregate) still indicates the effect, 
but not vice versa. The earlier Nyáya (down to 
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Vachaspati and Jayanta ) obviated the plurality, as 
we have seen, by introducing distinctive marks in 
the effect such as would indicate a single specific 
cause ( wrí&eweg or side indicating araceas 
Or waña). Some indeed went further and 
held that when the antecedent causal assemblages 
differ in kind, the effect phenomena, though 
apparently the same, do really differ specifically 
(or in kind)—«rcassraia का्यवैआत्वम्‌। But the Nyáya 
discards this hypothesis ; the fire is the same, though 
the: possible causes (or causal aggregates) differ, e.g., 
the lens, the drill, etc. But the effect phenomenon 
to which we attend is not the only effect ;—in the 
case of plurality of causes, we must carefully 
examine the accompaniments of the effect, i.e., 
the sum of effects, and the examination will shew 
some distinctive or specific circumstance or accom- 
paniment which will enable us to definitely deter- 
mine the particular assemblage of causal conditions 
that must have preceded in the case under exa- 
mination. This is the device of the earlier Nyáya 
as well as of the Buddhists, as we have seen; but 
the later Nyáya doubts the practicability as well 
as the theoretical validity of such a step on an 
derestricted assumption of the plurality of causes, 
and feels troubled by the circumstance’ that no 
effect for which more than one cause (or causal 
aggregate) can be assigned, can be regarded asa 
mark or sign (Gamaka or Vyápya) of any one of 
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the causes in particular. Accordingly,. some 
adherents of the later Nyáya advanced the pro- 
position that when more than one causal aggregate 
can be supposed for any effect, the latter is a mark 
or sign ( Gamaka or Vyépya), not of any one of 
the causal aggregates in particular, but of one or 
other of them ; andthe absence, not of one such 
cause, but of each and every one of them, alone 
indicates the absence of the effect. A cause 
therefore should be defined to mean one or other 
of the possible alternative aggregates which, being 
given, the effect follows invariably and uncondi- 
tionally. If we ask what is the defining mark (or 
quiddity) of the cause (कारचतावचदक ), we are 

old that it is vne-or-otherness ( waana), and 
nothing else: others cut the Goridan knot by 
assuming that the different possible causes of the 
same effect possess a common power or efficiency 
(wfafenxfz), or.a common ‘form’ (sfegdiwi, 
which accounts for the production of a common 
effect. The latter is therefore a sign or mark of 
this power (fm), or this form (fastar ), which 
is manifested by each of the causal aggregates.»This 
hypothesis ( कल्पना ), they hold, is simpler and more 
plausible than the hypothesis of specific differences 
latent in the apparently identical effect of a 
plurality of causes ( arcwasmeara कार्य वे जात्यम्‌ ) 
(Cf. Dinakari on the Siddhanta Muktavali— 3f«w 
afr प्रति ठष॒फुतकार-क्दीमादौवां  दणफत्कारर्योगतलादिदपेल 
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कारणतया व्यमिचारच wena o wfafomafsfefgo: न च 
टणफूतृकारयोः अरक्िनिन्न्ययाः मखितरणिकिरसयोय — quere 
samaa बडिढतिवेज्ञात्यत्रयं कल्पप्रसिति न व्यभिचार इति nag | 
तस्वस्धतावच्छेदकवे जात्ववयकल्पनामपेक्या त्तसंब्ब्धानां एकशक्तिमतेन 
कारणत्व कल्मनाया एव Wu" MARE इत्याइ: | तन्न |...अन्यतमत्वेभ 
कारणतासम्रवात्‌... ...परे तु ठयादिसस्बन्धकालौ गवायसंयोगादौ मा एक- 
अकिमतेम हेतुतासादाय विनिगमनाविरहात्‌ न शक्तिसिद्धिः vere i 
Sloka 2, cf. also, ठंशारविमण्खतमत्वं कारणस्य बिनियमकम्‌ i | 
| Cf. Udayana, Kusumánjali, Stavaka 1--कर्च सहि 
टणारणिमकिभ्यी amuraa: . एकमक्तिमलात 
इति चेत्‌ न। यदि fe विज्ञातीयैषु अपि «कजातौयका्येकारण-शक्ति: 
समवैयात्‌, म कार्य्यात्‌ कारणविशेष. क्चिंत्‌ अनुमौरोत। कारणव्य'दृत्तता w 
म aatia कार्यस्य व्याह्तिरबरोयेत।......एतेन सृष्मजातौयमितिः 
मिरलम्‌ wax रपि सत्शौछ्यात्‌ धूमोतपत्तयापत्ते: | | 

The Scientific Methods already noticed, the- 
Joint Method of Difference (the . Panchakárani ),. 
and the Joint Method of Agreement ( Vyáptigraha 
with Upádhisanká-nirasa and Tarka ), are.not the 
only methods of ascertaining causality or concomi- 
tance, or establishing a theory (fera) ; nor are these- 
Methods always practicable. Very often, we reach. 
the explanation ofa fact (suafa) by means of a 
Hypothesis (ae) properly tested and verified 
(fada) A legitimate Hypothesis must satisfy the 
following conditions:—(1) the hypothesis must 
explain the facts (सिड or उपपचि); (2) the: 
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hypothesis must: not be in conflict with any 
«observed facts or established generalisations (cefa%a 
fg see aed, ग cefearmia—Jayanta, Nyáya-Manjari, 
-Ahnika 1); (3) no. unobserved agent must be 
assumed, where it is possible to explain the facts 
satisfactorily by observed agencies (afg weewatu 
ee न सिद्धाति waaze’ कताम्‌, अँग्यथा5पि- agaa) किं 
वदुपकण्पनेन, 2070) ; (4) when two rival hypotheses 
are in the field, a crucial fact or test (fifamas, 
ratio sufficiens) is necessary; the. absence of 
such a test (विनिगसनाबिरइ) is fatal to the establish- 
ment of either, (s) of two rival hypotheses, the 
simpler, ie, that which assumes less, is to be 
preferred (ceteris paribus) (awarnay versus 
कच्मनागौरव); (6) of two rival hypotheses, that which’ 
is immediate or relevant to the subject-matter 
is to be preferred to that which is alien or remote 
{aastafeaa) ; (7) a hypothesis that satisfies the 
-above conditions must be capable of verification 
(fida) before it can be established as a theory 
dfagra). The process of verification of a hypothesis. 
consists in showing that it can be deduced as a: 
corollary from (or is involved by implication im) 
gome, more general proposition which is already 
well-established (cf. Vatsyayana's exposition and 
illustration of Verification, fawa,—incliding both 
the Deductive Method and Colligation). l 

This doctrine of Scientific Method, in Hindu 
Logic, is only a subsidiary discipline, being com- 


278 HINDU CHEMISTRY ^ 


prehended under the wider conception of Metho- 
dology, which aims at the ascertainment of Truth 
whether scientific (Vijnana) or philosophical (Jnana) 
(मोचे चौर्जानम्‌ स्यात्‌ fmt feerereat:, Amara-Kosha ) ;— 
the latter being the ulterior aim. In the in- 
vestigation of any. subject, Hindu Methodology 
adopts the following procedure: (1) the proposi- 
tion (or enumeration) of the ‘subject-matter 
(Uddesa) (2) the ascertainment of the essential 
characters or marks, by Perception, Inference, the 
Inductive Methods, etc.,—resulting in definitions 
(by awa) or descriptions (by eywes).; and (3) 
Examination and Verification (परीचा and fasa). ` 
Ordinarily the first step, Uddesa, is held to include 
not mere Enumeration of topics, but Classifica- 
tion. or Division proper (विभाग: उद्देशल्पानपायात्त eu 
एवासौ। सासान्यसंज्ञया कौत्तंनमुई अः प्रकारमेदर sar wies fama 
vfa—Jayanta, Manjari) ; but a few recognise the 
the latter as a separate procedure coming after 
Definition or Description. Any truth established by 
this three-fold (or four-fold) procedure is called a. 
Siddhánta (an established theory. Now the 
various Pramánas Poofs, i.e., sources of valid know-- 
ledge) in Hindu Logic, viz., Perception, Inference,. 
Testimony: Mathematical Reasoning (gars, includ- 
ing" Probability in one view) are only opera- 
tions subsidiary to the ascertainment of Truth. 
(aeafada), And the Scientific Metbods are merely 
ancillary to these Pramánas themselves. f 
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I have explained the principles of the Hindu 
doctrine of Scientific Method, avoiding the techni- 
calities ,of Logic as far as possible ; and I cannot 
here enter upon the logical terminology or the 
logical apparatus and machinery, which would 
require a separate volume to themselves. For 
these, I would refer.the reader to my paper on 
Hindu Logic,—as also for an account of the later 
Nyáya (नगब्यन्याय), which, in spite of its arid dialec- 
tics, possesses a three-fold significance in the 
history of thought: (t) logical, in its conceptions 
of Avachchhedaka and Pratiyogi, being an attempt 
to introduce quantification on a connotative basis, 
in other words, to introduce quantitative notions 
of Universal and Particular, in both an affirmative 
and a negative aspect, into the Hindu theory of 
Inference and Proposition regarded connotatively 
as the establishment of relations among attributes 
or marks ; (2) scientific, in its investigation of the 
varieties of Vyápti and Upádhi, (and of अन्यथा सिद्द) 
being an elaboration of Scientific Method, in 
the attempt to eliminate the irrelevant; and (३) 
ontological and epistemological, in its classifica- 
tion and precise determinations of the various 
relations of Knowledge and Being, with even 
greater rigidity and minuteness than in Hegel's 
Logic of Being and Essence. I will conclude 
with a few observations on Applied Logic, 7.c., the 
logic of the special sciences, which is such a 
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characteristic feature of Hindu scientific investiga- 
tion. What is characteristic of the Hindu scienti- 
fic mind is that. without being content with the 
general concepts of Scienceand a general Methodo- 
logy, it elaborated the fundamental categories and 
concepts of such of the special sciences as it cul- 
tivated with assiduity, and systematically adapted 
the general principles of Scientific Method to the 
requirements of the subject-matter in each case. The 
most signal example of applied logic (or Scientific 
Method) worked out with systematic carefulness 
is the Logic of Therapeutics in Charaka, a Logic 
which adapts the generalconcepts of cause, effect, 
energy , operation, etc., and the general methodo- 
logy of science, to the special problems presented in 


the study of diseases, their causes, symptoms and. . 


remedies (vide Charaka, Vimánasthána, Chap IV,— 
also Sutra Sthana,—vide my Paper on Hindu Logic ). 
Here I wil give an illustration of Applied 
Methodology from the Science of Analytical and 
Descriptive Grammar. Patanjali, in the Maha- 
bhashya, is very careful as regards Methodology. 
I take no note now of the philosophical presupposi- 
tions of his philology ( vide my Paper on the Hindu 
Science. of Language, but will confine myself to 
his presentation of the Applied Logic of Descrip- 
tive and Analytical Grammar. The sentence is 
the unit of speech, as every Hindu philologer 
contends, but the first business of Analytical 
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Grammar i^i: analyse the. sentence into: 
its signifitant parts and their coherent rela- 
tions to ‘one another. Assuming that articulate 
sounds are signficant, the question is:—how: 
js the sentence, which is the unit of articulate 
Speech, broken up into significant words - and 
their mutual relations ? Patanjali answers that this 
as done by an instinctive use (cf Vácháspati's wat 
द्शनक्षमितसस्कारम्‌ इन्द्रियम्‌) of the Joint Method of 
Difference (combined Addition and Subtraction), 
fortified by the Joint Method of Agreement («va 
afatqt). Patanjali starts with a simple case 
Take the two sentence-units :—Pathati (he reads) 
and Pachati (he cooks. Suppose you start with 
the assumption that these .sounds are signi- 
ficant, and that separate elements have separate | 
meanings. Then you hear Pathati, and, at the ' 
same time, a man reading is pointed at. Then the 
assemblage of sounds Pathati (7. e, Path--ati) 
stands for the assemblage—‘one reads, (i.e. the 
action reading+an individual agent). Similarly 
by finger-pointing or other indication, you find that, 
the assemblage Pachati (J. e. Pach+ati) stands’ for 
the assemblage ‘one cooks’ (i. e. the action cooking. 
+an individual agent, say, the same agent agbefore). 


Now look at the groupings :— 
Path +ati ^ reading 4-oue agent. 
Pach -- ati - cooking +one agent. 
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From repeated observation of similar groupings, 
one is led to conclude that Path is the invariable 
concomitant of the action ‘reading’, because the dis- 
appearance of the former (the other element remain- 
ing) leadsto the disappearance of the latter (a rough 
Method of Difference by subtraction—«qà) ; that. 
Pach is the invariable concomitant of the action 
*cooking' because the introduction of Pach (with 
nothing else added) leads to the introduction of 
the action ‘cooking,’ (a rough Method of Difference 
by addition,—s«wra3) ; and that Ati, which is 
the only ‘common antecedent’ ( अनयौ `. is the 
invariable concomitant of ‘one agent which 
is the only common ‘consequent’ (waat) In 
fact, the last should come first by the Method 
of Agreement, then the other two either by 
Residue, or by Joint Agreement in presence and 
absence í बगुजव्यतिरेकी ) So far all is plain sailing, 
though only very simple and very rough applica- 
tions of the Methods are given. But—and this is 
_ the point—throüghout the argument, it is assumed 
that one sound is the concomitant of one idea, in 
other words, thereis no plurality of causes to vitiate 
the application of the Method of Agreement in the 
above example. And now the objection is ad- 
vanced that this basal assumption is untrue. The 
same sound is not the concomitant of the same 
idea. Different words (sounds) may have the same 
meaning, and the same word (sound) may have 
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different meanings. We cannot therefore by the 
Joint Method of Agreement ( «wawfatet) deter- 
mine the meanings of words, or the separate func- 
tions of.roots (stems) and inflections,—at least not 
so simply as is pretended above. ' Patanjali states 
this difficulty in the way ofapplying the Scientific 
Methods to the problems presented by Analytical 
Grammar, a difficulty arising from the plurality of 
causes, but does not state the solution. The . 
solution, however, depends on the Method of 
Subtraction and ‘Addition (Patanjali’s aa and 
sara}. For it wil be found by extensive 
observation that the number of meanings of which 
a word (sound) may be capable is limited. So also 
is the number of words (sounds) expressive of a given: 
meaning. Hence, by the Methodof Difference, 
etc., the causal relations of words and meanings 
may be determined. Patanjali thus establishes the 
doctrine. of Prakriti and Pratyaya (roots and 
inflections , with their separate significance, which 
is of course a necessary postulate in the case of an 
inflectional language like Sanskrit. Isolating and 
Agglutinative. languages offer less difficulty, 
whereas the difficulties are in some respects 
enhanced in the case of languages with a polysyn- 
thetic or incorporating (incapsulating} morpho- 
logica: structure 

ae yasiad अयं wai: अयं प्रखरा इंसि । भम ग्रव्यतिर बास्याम्‌। 
wisst «pp व्यतिरेको वा। cy पभरतीस्युह कवित्‌ wu am 
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usted wf अब्दो होयत { पच )-- कित उपत्राब्रत ( पठ्‌, = 
कश्चित्‌ wad (अति );- अर्थोऽपि कात्‌ होयते (fafafa: ), 
कचित्‌ saat ( पठिक्रिबा ),-क्षविस अमवी (aad awa) 
तन मन्धामछे स: शब्दों होबते, तस असो अथः Wisi होयते। ब: शब्द 
' उपजायत सख wat we; ww सपञ्ञाथते | यः बब्दोऽगयो a असो 
अथ: drwif enit । 

fara उप्यासः--बहृवो हि sur एशाया भश्रन्ि। तद्यदा इन्द्रः 
अकः GCSE | एकश शब्दों ANE: AEIR यचाः पादा माषा इति। 
ww किं न adaa सिद्धा सवति । cuf sie: न 
सिध्यतौति। वरिता हि aco अमुमन्बतिरकाम्पासेव। ay कुत 
Qi new; अर्ब naak इति । ( Mahábháshya, 1—3, 9.) 

Patanjali not only applies the Scientific 
Methods to the foundations of Grammatical Analysis, 
but also by their means establishes and elaborates 
the fundamental categoriesand concepts of Gramma- 
tical (and Philological) Science, e.g., the concepts of 
action (क्रिबा), agent ( कचा ), instrumental cause ( ace 
साधकतमम्‌ ), end (fafaa), origin (इत, limit (wafa) 
substance (ze ) quality (गु), and genus (anfa) 
—also of the fundamental relations (at the 
bottom of all thought and speech )—the relations 
of Time ( लकसम्बन्ध), of Space ( f&agmuma ), 
of Causality: (कार्थयकारणभाव), of inherence ( gata: 
of co-inherence ( fa&swfasswis ), of the sign and 
the signate (¢srfsare), of mutual dependence 
(xatausa);—an entire grammatical (and philo- 
logical) apparatus, which will serve as a ‘point 
@appui for generations of philologists and gram- 

Tans to come 
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(By PRINCIPAL BRAJENDRANATH SEAL.) 


Empirical Recipes from Varkhamihira ( circa 
550 A.D. ) relating to Chemical Technology. 


_A. Searing of hard rocks to enable them to 
be cut (or pulverised ) ( frazy ). 


. Sprinkle on the rock taken red-hot fronr 
the fire of Palasa and Tinduka wood (Butea 
Frondosa and Diospyros Embryopteris ) :—{ a) 
diluted milk, or (6) a solution of. wood ashes 
(the ashes of the Mokshaka mixed with those of 
reeds) or (c) a decoction of (the fruit) of 
the jujube ( Zizyphus Jujuba ) kept standing for 
7 nights in a mixture of whey, vinegar and spirits, 
in which Kulattha (Dolichos Uniflorus or Biflorus) 
has been steeped, or (d) a solution of the ashes: 
of the Neema bark and leaves (Azadirachta 
Indica), the sesame pod, the resinous fruit of the 
Diospyros  Embryopteris, and ‘the. Guduchi 
(Tinospora Cordifolia), with cow's wieva Repeat 
the process seven times (in the last case 
six times). | 

( Varáhamihira, Vrihat-sazhitá, Chap. 33, 
Slokas 112-117). 
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B. Hardening of steel ( wama ). 

. (1) Plunge the steel red-hot into a solution of 
plantain-ashes in whey, kept standing for 24 
hours ;—then sharpen on the lathe.’ 

(2) Make a paste with the juice of the Arka 
(Calotropis Gigantea) the gelatine from the horn 
' of the sheep, and the dung of the pigeon and the 
mouse ; apply it to the steel after rubbing the 
latter well with (sesame) oil. Plunge the steel, thus 
treated, into fire ; and when it is red-hot, sprinkle 
on it water, or the milk of the horse (or the camel 
or the goat), or ghee (clarified butter), or blood, or 
fat or bile. "Then; sharpen on the lathe 


( Varahamihira, u% aque, 
| ' chap. 49, slokas 23-26 
C. Preparation of cements (for rocks, metals, 


| etc.) (wsrita )I— 


Varáhamihira gives the following recipes 
_ among others. (1) First, prepare a levigated powder 
: . with lac, the resinous exudation of tke Pinus 

. Devadara, the Balsamodendron Mukal, the Feronia 
`. Elepbantum, the kernel of the fruit ‘of the ZEgle - 
Marmglos (the bel), the Diospyros Embryopteris, 
the Neem (Azadirachta Indica) the Mhow 
( Bassia Latifolia), the Indian madder (Rubia 
Manjistha), the Phyllanthus Emblica, and the resin © 
of the Sala tree (Shorea Robusta), then make a 
-decoction of this in 256 Palas of water reduced 
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by boiling to 32 Palas, and apply the decoction 
hot. हे l | 

(2) The horns of cows, buffalos and goats, 
asses’ hair, buffalo's skin, with gavya (cow’s urine 
etc.), the Neem (Azadirachta Indica) and the 
Feronia Elephantum, similarly treated. 

(3) A mixture of eight parts of lead, two of 
+ bell-metal' and one of brass, melted and poured 
hot (Maya's cement). 

The first, it will be seen, has lac, gum and 
turpentine as principal ingredients ; the second 
makes use of gelatine ; and the third is a metallic 
cement. l 

D. ‘Nourishment of Plants :—(from Varáha- 
mihiria, Chap. 54, on ewrgsre). 

The most suitable ground to plant in is soft soil 
that has been sown with the Sesamum Indicum, 
and dug up or trodden over with the sesame 
in flower. Grafts should be smeared with 
cowdung. For transplanting, the plants should 
be smeared with ghee (clarified butter), sesame 
oil, the honey of the Kshudra variety . of the 
bee, the oil of the Usira (Andropogon Laniger 
or Andropogon Citrarum ), the Vidanga ( Embelia 
Ribes), milk and cowdung. Trees should be 
planted at intervals of 20 or 16 cubits. 

As a sort of general prophylactic, mud kneaded 
with ghee (clarified butter) and Vidanga, (-Embelia 
Ribes ) should be applied to the roots, after which _ 
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milk diluted’ with water should be’ poured. “As 
a remedy against barrenness, a hot decoction 
should be made of Kulattha (Dolichos Uniflorus 
or Biflorus, Masha. (Phaseolus Roxburghii), 
Mudga (Phaseolus Mungo’, Tila (Sesamum. 
` Indicum), and Yava ( barley) ; which, when cooled, 
should be poured round the roots. 
| To promote inflorescence and fructification, a 
—. ` mixture of one A'dhaka (64 palas) of sesame, two 
^. "Á'dhakas (128 palas) of the excreta of a goat or 


sheep, one Prastha (16 palas) of barley powder, 
-». one Tula (100 palas) of beef, thrown into one 


2 Drona (256 palas) of water, and standing over 


~ for seven nights, should be poured round the roots 


‘of the plant. The ineasures given are for one plant. 
:. To ensure inflorescence, etc., the seed . before 
being sown should be treated as follows :—The 
seeds should be taken up in the palm greased with 
ghee (clarified butter ), and thrown into milk ;—on 
. the day following, the seeds should be taken out 
ofthe milk with greased fingers, and the mass 
separated into single seeds. This process is to be 
repeated on ten successive days. Then the seeds 
are to be carefully rubbed with cowdung, and 
afterwards steamed in a vessel containing the 
flesh of hogs.or deer.: Then the seeds are to be 
sown with the flesh, with the fat of hogs added, 
in a soil previously prepared by ‘being sown with: 
sesame and dug up or trodden down. 
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To ensure the formation of Ballaris (ie. 
sprouting and the ‘growth of luxuriant stems 
and foliage ), the seeds should be properly soaked 
in an infusion of powdered paddy, Masha 
(bean', sesame and barley mixed with decom- 
posing flesh, and then steamed with Haridra 
(turmeric. This process will succeed even with 
the Tintidi (Tamarindus Indica).. For the Kapittha 
( Feronia Elephantum ), the seeds should be soaked 
for about two minutes (lit. such length of time 89 
it would take one to make a hundred rhythmic 
-claps with the palms—arn®) in a decoction 
of eight roots (A'sphota, A'malaki, Dhava, Vásika, 
Vetasa, Suryyavalli, Syáma and Atimukta, i.e., the 
Jasmine, the myrobalan, the Grislea Tomentosa, 
the Justicia Ganderussa, the Calamus Rotang, the 
Gymandropsis Pentaphylla, the Echites Prutescens, 
and the Dalbergia Oujeinensis) boiled in milk. 
The seeds should then be dried in the sun. This 
process should be repeated for thirty days. A 
circular hole should be dug in the ground, a cubit 
in diameter and two cubits deep, and this should 
be filled with the milky decoction., When 
the hole dries up, it should be burnt with fire, and 
then pasted over with ashes mixed with ghee and 
honey. Three inches of soil should now be 
thrown in, then the powder of bean, sesame and 
barley, then again three inches of soil. Finally, 
washings of fish should be sprinkled, and the mud, 
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should be beaten and reduced to a thick consis- 
tency, then the seed previously prepared should be 
placed in the hole under three inches of soil, and 
fish-washings poured. This will lead to luxuriant 
ramification and foliage, which will excite wonder. 
The Agnipurána adds that the mango is specially 
benefited by cold fish-washings ( मत्स्योदकेन waa 
waat Qu <aa—sages, Agnipurána ). It will be 
seen that these elaborate recipes are empirical con- 
trivances for supplying the requisite nitrogen 
compounds, phosphates and baoteria, these being 
potentially contained in the mixtures and infusions 
prescribed, 
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after ‘potash add The Audbhida salt, an 
pq ae? ne inflorescence of the 
soil, stands for rek 


( चोडिदं vigaad awd 


सूमित खचम) 
s» 128, , S  afferl. 5, add Origin of precious stones? 


mihira —S$ fqq ya: सभाबात्‌ं 
वचित प्राहदपणागाम्‌--  ६- 
pala notes,- waqu 
बाधा: काशान्यरेग)। 


143 n 4 after “Tejas compounds’ add 
DUE The Tejas conipounds predominate in 
the composition of the blood.” 


. 130-131 for the last 2 lines on p. 130, and the first line 
s P 13५ substitute the following त्य 

At any rate, Dridhavala imported into Charaka much of 
the surgical knowledge which had till then been the traditional 
Benign of the Susrtta school. And in the matter of the 
surgical treatment of certain diseases, the genuine Dridha- 
vala is often as advanced as Susruta’s redacteur himself. 
The latter was probably...... 
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— SANSKRIT TEXTS. 


Extracts from 


RASARATNAKARA. 
नागाजुन-विरचितात्‌ 
णरसरलाकरादडदुताः क्षोकाः । 
अथ सङारसंशोधनं व्याख्यास्यामः । 
fraa चित्र यदि राजवत्तवं 
शिरोषपुष्पाग्ररसेन भावितम्‌ । 
fad सुवणं anuruni 
करोति ग्रुत्ञाशतमेकगुच्छया ॥ १॥ 
राजावक्तशोधनम्‌ v 
व्हिमच चित्रं यदि पोतगन्धकः 
पलाशनिय्धासरसेन शोधित: । 
आरण्सर्करुत्पलकस्तु पाचितः 
करोति तारं जिपुटेन "RIS ॥ २ ॥ 
| गन्बकशचत्रि: à 


किमञ्र चित्रं रसको रसेन 
* $ + i | 
क्रमेण Serenata रख्चितः 
करोति gel faga काञ्चनम्‌ ॥ १॥ # 
रसकशोधनम्‌ | 
किमत्र चित्रं दरदः सुभावितः 
ययेन मेष्या बइशोःस्त्रवग: | 
सितं gad agaian 
करोति साचाहरकुदमर्भभम्‌ ॥ ४ ॥ 
guy: | 
कुललकोदरवकाथे नरसूचेण पाचयेत्‌। 
वेतसाद्यर्थवगेण दक्ता चारं पटत्रयम्‌ ॥ ५॥ | 
किमत्र चित्रं कदलोरथेन 
सुपाचितं सूरणकम्दसंस्थम्‌ । 





+ Agrees nearly with Rasgrnava ; cf. Vol I, Sans. 
Texts, p. 13. | 
+ पयसा is the correct form. 
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वातारितलेन gaa era 
yea दग्ध वरशबिमेति ॥ ६ ॥ 
मात्षिकशोधनम्‌ t 
fiya विभला पथ्या रम्भातोयेन संयुता à 
लवखर्वक&दुग्थेन तास्वपत्राणि लेपयेत्‌ ॥ « ॥ 
watt wary निर्गण्झोरससिक्तानि wm i 
मासान्‌ वसुरसेनेव शल्वशद्दिभेविष्यति ॥ १०.॥ 
परतः सब्मैलोषशोधनम्‌ । ` 
अस्हवेतसधान्धारह्मेषोतोयेन शुध्यति ॥ ११ ४ 
विसलशडिः । 
चपलाद्या धातवः सव्बे जम्बौररसभावताः, 
शीधिताखिंदिनं पद्मसत्तिकांभस्मलावण: | 
संयुताः संशोधयन्ति पुटपाकेन ATAR ॥१२॥ 
हेमशोधनम्‌ | 
मागेन चारराठीन आपितं शचिस्गच्छति१' à 


æ The text reads q4, which is incorrect. 


f This verse also occurs in Rasárnava. 
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तारं त्रिवारनिश्चिप्त॑ पिशाचौतलमध्यगम्‌ ॥११॥ 
BE C T 
अहो नु चित्रं एधिवोभवेन 
चारेण मेषोपयसा तन । 
ससेन We gateni 
भवेच्च we! wüpnpefmw ॥१४॥ 
मोछमारोटपालाश-चारगोसूचभावितम्‌ । 
वष्वकन्टशिखाकल्क-फ्रलसूलसमन्वितम्‌ ॥२२॥. 
ARS कण्टकं Tage वक्रान्तसग्भवम्‌ | 
सारपेत# समायुक्तं मेषयडोोद्रवान्वितम्‌ ॥२४॥ 
fei qaqare घामितञ्च इठाग्निमा। 
तत्रेव पतते wel वक्रान्तस्थ न संशयः ॥२५॥ 
वक्रान्तसत्त्वम्‌ । 
चोदरं naci सष्टतमभिनवं 
गो रसं S 
& ‘These couplets also occur in R. R. S., with this 


difference that in the latter नवसार bas been substituted 
for सारच. 
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सूयो वातंरितेलं कदलिरसयुतं 
भावितं कान्तितप्तम्‌। 
aut क्वाग्निवणौमरुणकरनिभां 
ग्रिपेन्माचिकेन्द् 
we नागैन्द्रतुत्यं पतति च.सहसा 
SSAA IR Ue 
महाह्क्षाकंचोराम्यां स्त्रोस्तन्थेन सुभावितम्‌ i 
सूषायासस्निवर्णायां द्रवेत्ताप्यं न संशयः ॥ २६ ॥ 
AREETA ताप्य सरोस्तन्यमहितम्‌ | 
'पथाव्सत्त्व मिपतति सत्यं मूषा तु अग्निवत्‌ ॥२७॥ 
कास्ब्रिकं बहुशसखिस्न॑ ताप्यचशं az ira | 
कत्वाग्युमधुभ्यां पकं वत्पायसभावितम्‌ d २८ ॥ 
wegi wd चद संयुतं ge च । 
SRi भूकस्रूषायां शशिशल्षनिभं भवेत्‌ use. N 
'कदलौरसशतभावितं ्टतमध्येरण्डतेलपरिपक्कम्‌ । - 
aa सुक्षति wa veas जिसच्नतते ॥२०॥ 
माक्षिकसत्तपातनविधिः । _ 


Ct. Rasdrnava, Vide Sans. Texts, Vol. L, p, 12. 


त 
चारस्रेहेस aa रसकं भावितं बहु | 
ऊर्णा लाझा तथा पथ्या भूलता धुमसंयुतम्‌ ॥ २१ ॥ 
मूकसूषागतं 'मातं zu समन्वितम्‌ i 
wa कुटिलसह्ाशं पतते नात्र संशयः ॥ ३२॥ # 
WATER, E 
विमलं शिग्रुतोयेन काचोकासोसटङ्कणः | 
वकम्द्समायुक्तं भावितं कदलोरसः ॥ २५॥ 
_माक्तोकच्षारसंयुक्नं धामितं सूकसूषके | 
wei चम्द्राकंसङ्षाशं पतते ara संशयः ॥ ३६ ॥ १ 
विमलसक्वम्‌ t 
दरदं पातनायन्त्रे पातितच्च जलाशये। ` 
Wu सूतकसकङ्घाशं जायते नात्र संशयः ॥ ३७॥ ` 
FOUEN । 
गन्धकञ्च प्रभावेण WAY स्वभावतः | 


Cf (Rasárnava, Benares MS, V, 37—38. 
t Cf Sans. Texts, Vol I. p. 1०. R. R. S. Bk. ii, 
123—104. g 


DU ही | ; 
ततः ख्यातं ALTA रसेन्द्रस्य समं तत; ॥ २८ ॥ 
| 'अभ्रकादिसच्लपातनविधि: | 
ài % zx if it 
एक एव महाद्रावो पार्व्वतोनाथसन्भव; | 
कि पुनस्विभिः संयुक्तो वेतसास्क्वास्त्॒काज़्िक: ॥५०॥ 
सुष्काफलानि सप्ताह वेतसास्ब्नेन भावयेत्‌ | 
. पुटपाके ततथूण द्रवते सलिलं यथा । 
कुरुते योगराजोयं Carat द्रावणे परम्‌ ॥ ५१ ॥ 
अभ्रकादिद्युतपातनविधि: 4 
तालेन Wy दरदेन rud 
aia हेमं शिलया च नागम्‌ | 
गन्धाश्मना चेव निहन्ति शुल्वं 
ATTY माक्षोकरसेन SATA ॥ ५२ ॥ 
शः ई - # ae 
शुल्वम्‌ अजाचोरसुगन्धकेन 
तारं स्रुहोचोरसुमाक्तिकेण | 
यद्यस्य धातोर्विहितज्ञ युक्त 
ferar कथितञ्च aha: ॥ ५४ ॥ 
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मृतानि लोहानि रसोभवन्ति . 
रसेन युक्यासयनाशनानि | 
अभ्यासयुत्धा पलितादिनाशं 
gafa तेषाञ्च जराविनाशम्‌ ॥ ५५॥ ` 


इति नागाजुनविरचिते रसरक्राकरे वजमारण- ` 
सञ्चपातन-अभ्वकादिद्ुतिद्रावश-व्जलोइ- ` 
मारणाधिकारो नाम fana 


अथातो रसबन्याधिकारं व्याख्यास्याम! | 


HACIA नवसारघनास्क्ववर्ग:. ` 
चाराणि पञ्च लवणानि AZAT | 
fira सुरभिसूरणकन्द एमिस्‌- 
संमर्दितो रसठपश्चरतेष्टलोष्टान्‌ ॥ १ ॥ 
चारणजारणविधि: । 
E % क्क i 
प्रश्नापाएसिता निशोथसमये ay waretact 
aren तोच्यसुखं रसेन्द्रममलं नागा्जुनप्रोदितम्‌ ॥४॥ 
* % 9 % 


रसं हेमसमं मद्ये पोठि कागिरिगन्थकम्‌ i 
दिपदोरजनोरम्मां सर्देयेत्‌' टक्कणान्विताम्‌ NR oN 
नष्टपिट्टञ सुष्कच ware निधापयेत्‌ i 
'तुषाक्षधुपुटं दक्वा यावद्वस्मत्वमागतः ॥ ३१ ॥ 
'भमचणाव्माधकेम्द्रस्त दिव्यटेहमवाप्रुयात्‌ ॥ ३२ ॥ 
& * % " 

wird प्रवच्यासि पोठिकासस्मका रकम्‌ | 
'चतुरंगुलदोघण विस्तारेण च MEATA ॥ ६२ ॥ 
aot तु wet कता gegt वत्तुलां qu: । 
“विंशभागन्तु लोइस्य भागमेकं तु गुग्गुलोः ॥ ६२॥ 
gare पेषयित्वा तु तोयं दत्ताः पुनः पुनः । 
सूषालेषं zd बड़ा लोणाईरत्तिका बुध: ॥ ६४ ॥ 
"wü तुषास्निना भूमी सुदुखेटेन खेदयेत्‌ ॥ qu ॥# 
सूतकस्य पलं we qr सालुकं विषम्‌ । 

aa गन्थकं wet vu छत्वा विनिच्पित्‌ ॥ ८४ ॥ 
कृत्वा. कञ्जलिकामादी पलं cat च गन्धकम्‌ । 
TARE quu पचेदायसभाजने ॥ ८५ ६ 


Cf. Rasárnava. Vide Sans, Texts, Vol I p. 4. 


४ HD ना ती त 
यावहूवत्वमायाति तत्च्णात्‌ तं विनिचिपेत्‌ à 
पुटे वा कदलोपत्रे सिच्चं पपेटिकारसम्‌ ॥ ८६ ॥ 

हिंतोयषपेटीरसः | 

प्रणिपत्य सव्येबुद्धान्‌ 

(सद्बोधान्‌) सकल दोषनिमुक्लान्‌ | 
qur सब्बेहिताथे 

कंज्षापुर्ट सब्बसिद्दिकरम्‌ ॥ 
Vaart fadt नागार्जुनो महान्‌ । 
सव्वसत्वोपकारो च सव्येभाग्यसमन्वित: ॥ 
प्रार्धितो ददते N यञ्च पश्यति MEI । 
दृष्टा त्यागश्च भोगञ्च सूतकस्य प्रसादतः | 
सम्भेसत्वामयावेधो खरसेन तथव च ॥ 
तेषां मध्ये प्रधानञ्च रत्रधोषः प्रचारक: | 
कताव्छ्ललिपुटो सूत्वा नागाजुनपुरः स्थितः । 
verd रसकम्ायि विद्यादानं ददख मे ॥ 

ओनागाजुन उवाच-- ` 
° साधु साधु महाप्राज्ञ तुष्टोहं भक्षवकल: । ` 
कथयामि न सन्देइस्तस्वया परिएस्छ््रताम्‌ ॥ 
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बलोपंलितनाशञ्ञ तथा कालस्य ATAR.) 
यथा लोहे तथा Se ANd नात्र संशय: ॥. 
# $. 070 * प 
सत्वानां भोजनार्थांय साधिता वटयक्तिणो i 
इादशानि च वर्षाणि ATAN: कतो मया ॥ 
तत्कालदृष्टट्रव्याणां दिव्यां वाणो मया युता । 
अदृष्टप्रार्थिता प्याहष्टा eb भव साम्प्रतम्‌ ॥ 
खोवटयक्षिण्युवाच-- | 
साधु साधु महासिद्दा ॐ झक क 
 किंचिग्रारथय में सिद्द तत्सब्ये प्रददाम्यहम्‌ ॥ 
'ओनागाजुन उवाच-- | 
यदि तुष्टासि मे देवि. सब्बंदा भक्षिवल्सले | 
दुलेभं fag लोकेषु रसबन्धं ददस्व मे ॥ 
शालिवाहन उवाच--. 
सुव्णरत्रभाण्डारं कुमारो मदसुन्दरो | 
_ निवेदितो मयाक्मा मे आदेशो देवि दोयताम्‌ ४ 
साधु साधु WYDITW ममादेशप्रपालक" 
` साधयामि न सन्देहो युझव्सत्येन साधकम्‌ ॥ 
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garai प्रवच्यामि सास्छव्येन यथा छतम्‌ | 
रसोपरसयोगेन सिद्ध सूतं सुसाधितम्‌ ॥ 
विद्वश॒स्घायनं नागं यथार्थकाद्नं कतम्‌ । 
E de % के LE 
शास्त्रं वशिष्ठमाण्डव्यं year यथा युतम्‌ । 
तदहं सम्प्रवच्यामि साधनच यथाविधि ॥ 
सहायशोभना; प्राज्ञा निरालन्भा ESHU: | 
कुलोनाः पापहोनाथ साधयन्ति जितेन्द्रियाः ४ 
कोषिका वक्रनालच गोमयं सारमिन्धनम्‌ । 
धमनं लोहपत्राणि औषधं काञ््रिकं विडम्‌ ॥ 
कन्दराणिविचिताणि क 5 क 
सब्बेमेलयनं कत्वा ततः कम्मं समारमेत्‌ ॥ 
रब्नघोष उवाच-- 
साधयित्वा प्रयत्नेन कोटिवेधी RETE: | 
शरोरेण विनेतेन सम्भे भवति निष्फलंम्‌ ॥ 
नागार्जुन उवाच--- 
कथर्यामि.न GSE: साकाण्डेन यथा छतम्‌ ॥ 
WEA AY चापल्यं quw: 
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gafa ~ ae 
य न इश्यन्ते तं विद्याहुरुसूतकम्‌ ॥ 
नामावर्ण भवेट्सूतं विहाय घनचापलम्‌ । 
लक्षणं ead यस्य सूच्छितं तं वदन्ति हि ॥ 
गुरत्वमरुणतं वा तेजो भास्तरसब्रिभम्‌ | 
अग्निमध्ये यदा तिष्ठेत्‌ खोटवन्धस्य लक्षणम्‌ ॥ $ 





अधातो रमेन्द्रमङ्घलानि यन््रविधिः । 
शिलायन्तं, पाषाणयन्यं, भूघरयन्वं, वंशयन्सं, 

नलिकायन्तं, गजदन्तयन्वं, दोलायन्त्रं अधःपातन- 
aad, भुवःपातनयन्त्रं, maara, नियासकयन्तं, 
गमन(?)यन्नं, तुलायन्बं, कच्छपयन्त्र, UIS, 
agaaa, अग्निसोमयन्तं, . गधकत्राहिकयन्वं, 
Sup, इस्डिकायन्बु, कम(?)माजनयन्तनं,' घोणा- 
eb. gerana, arate, जालिकायन्तं, 
चारयन्तम्‌ । 

अध प्रवच्ये सुगुरूपदेशान्‌ 

यः पाटलाख्यस्य रसस्य उद: | 





.* Cf Rasámava, Vide Sans, Text, Vol, I. pp. 17-18, 


पापा 
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यस्य प्रभावात्‌ चयमेहङष्छु- 
खरादिकुष्ठामयनिग्रहः स्यात्‌ ॥ 
निचिम्य wa त्रिपुराम्तकस्व 
वोजं हिशद्वादवपलप्रमाणम्‌ | 
क्वाथेन तस्य त्रिपुरोद्दवेन 
सस्मर्दयेत्त चिदिनानि यावत्‌ ॥ 
कन्यारसेन त्रिदिनं ततश्च 
anfin चाथ faerat à 
चूर्स्िकाया रजनोरजेन # 
wafed सम्‌ उषतोयधौतम्‌ ॥ 
alfa प्रमाणान्यध सप्तमश्च 
सम्प्रातयेत्‌ पातनयन्त्रयोगात्‌ | 
सम्पातितो निग्मलतासुपेति 
सन्येप्रयोज्योपि हितं प्रशस्तम्‌ ॥ 
पलं समादाय रसस्य तस्य 
WAT BA च RIAA | 


* The text seems to be incorrect. © 
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कत्वा्टपिष्टो विघिवत्तयोच 
गन्धाश्मचूणं दियुणच्य देयम्‌ ॥ 
छतप्रयोगेण विपाच्य qur. 
fafaa wa परिमदितस्च i 
निष्कच मात्रां ARTA eat 
गुच्त्ञाप्रमाणा गुटिका च काथ्या ॥ 
खौलोकनाथस्य विभोः प्रसादात्‌ 
ज्ञातं मया पोटलिकाविधानम्‌ ॥ 

je 3t ae 3€ 
इतिं ARAFA समाप्तम्‌ । 


Extracts from — 
RASAHRIDAYA. . 
भगवदृगो विन्द्पादविरचितात्‌ 
रसह्ृदयादुद्रृताः BTA | 


A=MS, from Nepal. 

B-MS. from India Office Library, with a commen- 
tary, named “Bélénvayabodhikg,” 

C= MS. from Benares, 


दितोयपटलादुदुता: ्ञोकाः | 
[टोका--मूच्कितरस त्य उद्यापनसं entere —] 
असुना विरेचनेन fe सुविशद्वो नागवडृपरिसुवा: à 
सूत:' पातनयब्य समुखितः? काव्ञिके काथात्‌3 ॥ 
[टौका--अध सूच्छितरसस्य पद्ममोदिष्टपातनसंस्कारं. 
स्पष्टयन्नाइ--] 
(7) A reads पाय, which makes the sentence incom- 
plete and the metre defective. 
(2) A reads uffgg, which is à tautology : as well as 
a grammatical error. 


(3) काञ्चिकैग aang is the variant in B. This is a de- 
fective metre. 
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Sat तु शुल्पपिष्टों' निपात्यंते array Ea? । ` 
afaq दोषान्‌ qa निपतति शुद्दस्तथा qq ॥ 
'अष्टादूलविप्तारंः. Sha! दशाङ्कलं तधोभारम्‌ । . 
क़ण्ठादधः ससुच्छितचतुरबुःलळवलाधारम्‌? ॥ 
अत्तःप्रविष्टतलभाण्ह$वदनजलमग्ननिजसुखप्रान्ता? l 
wafcerfafazaat देयोदरबोड़शाइलविशाला ॥ 





(1) A reads सुल्लपिष्टिम्‌- 

(2) निपालेबे maag सदोष is the reading in A, which 
1s incorrect as well as defective metre. 

(3) A reads ya दोषांस्यक्रा. 

(4) Areads ww, which 5 a tautology as well as 
‘a grammatical error 

(5) B reads wera faste, which destroys the 
metre 

(6) B reads defq तु, wherein तु is redundant. 

(7) B reads qa सञ्चतुरङ्गलं क्तजलघारा, which mars the 
“metre. न 

(8) A reads अअन्त'प्रवि्तद्वास्ड,१11101 is a defective metre. 

(9) B reads srr, which is grammatically incorrect. 

(10) A has उपविष्टाचिपुटपुटित, which is senseless. 


i SN 
तप्मित्रधोइभासड़े! निपातितः सकलदोषनिर्मृहा;?। 
सुतरां भवति AA जोणग्रासोऽपि पात्योऽसी3॥ 
ware! «effe त्रिफलाशिखिशिग्रुराजिकापटुभिः। 
संलेग्य चोइंभारहं दोसेरुपलेरधः पाल: ॥ | 
अधवा दोपकयन्त्र' निपातितः सकलदोषनिर्खुः ॥, 
कच्छपयन्ान्तर्गतःसृक्मयपोठखदोपिकासंस्यः | 
यप्मित्रिपतति सूतः mas तददोपिकायन्वम्‌ ॥ 





(1) A reads afa ture, which is incorrect. 
(2) विपादितेसकलनिमाज्ञ,, an incomplete variant in A. 
(3) A has an incorrect reading—sretté arant 
- (4) This verse and the next two are not found in B. 
(९) A reads cater, which has no sense. 
(6) A has दौपनवंडे, 
(7) A reads कृष्ने अनंत, which is granfinatically 
incorréct. | | 
(8) The word qq is not found in A, thus making: 
‘the metre defective. 
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सप्तम: पटल: pe 
Aamua विहृविधानसारभ्यत--] ` 
ग्रासं म मुञ्चति न.वाच्छति. तञ्च भूयः 
mifer भजति? नित्यमनुक्तमाचातउ 1 
यव्जोय्यत प्रचुरकेवलवङ्कियोगात्‌ . 
ameg fare: सहः जारणा स्यात्‌ ॥ 
[टोका--विडुविधानमाइ--] 
सोवर्शलकटुकत्रयकाधीः काशौसगन्धकथ विडः | 
शिग्रो रसशतभाव्येस्तासदलान्यपि fe जारयति a 
[टीका--बविड्वान्सरमाइ--] ` 


(५) A reads काचीदगणान्‌, which is incorrect: 

(2) B reads ब्रश्नति. 

(3) -qaifaqarari is the variant in A. 

(4) A reads सुनियतेरिसृ, which seems to be incorrect. 
नुमि: means by seven fags, mentioned below. 

(S) A reads Wi, which is incorrect. 

(6) Ahas गिग्नरसश्तभावितम्‌। मख दगाखपि fe जारयति, 
"which is incorrect as well as defective in metre. 
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सव्माकृदग्धसूलकप्रतिगलितं सरभिमूत्रण' । 
शतभाव्यं बलिवसयाः ततृक्षणतो जाय्येते हैस ॥ 
[टौका--अध चारवचगुत्गौषंधीराह--] 
कदलोपलाशंतिलःनिपुलकनकसुरदालिवासुकरण्हा; ७ 
वर्षाभूपमो घक+सहिता: चारा यथालाभम्‌ ॥ ` 
[टोका--दारविधानमाइ--] 
. आगोय चारहचान्‌ कुसुमफलाशफां- 
त्वक्पलाशरुपैतामूः 
mara: खरकशंस्तान्‌” विपुलतरशिला- 
पिष्टपात्रातिशष्कान्‌? । 


(1) aà gagad रसप्रतिप्रतियलितत्रभिय्‌वेण, a variant: 
in A, which has no metre at all. 

(2) Areads शलभाविवरसवशया, which has no sense. 

(3) तिल is not ‘found in B., | 

(4) A reads adta, which seems to be incorrect. ` 

(5) दुसुमपलशवापककरटेरुपेतानू is an incorrect text ia A. 

(6) À reads mar ततृखंडसपानू, wbieb-is-incorrect 

(7) ^ bas विपुलधव॑ंदंशिशाप्रष्गागातिशक्काम्‌. 
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vui काण्डेस्टरलानां करिसुरमिच्या- 
` ज्मोभिरास्राव्य Tu 
भस्म wan जलं तत्‌? सदुशिखिनि पचेत्‌ 
इंसपाकेन AAI ॥ . 

[टौका--चारजलपाकलचणमादइ--] 

तच्छुव्यमारं fe uwanqegen 

यदा विधत्तः च्षणमङ्करान्‌ IRT । 

तदा faga qr fren 

सारअयं सन्नवणानि भूखगम्‌ ॥ 


(7) A reads करिसुरभिइयोष्ठालकागां च qu. ' 

(2) A reads^d, which is incorrect. 

(3) A reads यावत्‌. | 

(4) A reads erroneously यथा वदसे : 

(5) A reads ‘Faterge. B reads faqqa. Both 
the readings are incorrect l ; 

(6) - A has ariaa पटुलव्ण wu, which mars the 


metre 


gate संमिश्रा fara भूतले 
व्यवस्थिता न्स्तरिकटोरिकापुटे! । 
संस्थापयेत्‌ सप्तदिनानि धान्यगं 
ततः प्रयोज्यं रसजारणादिकम्‌ ॥ 
[टोका--जारणायां चारविधानमाह--] - 
जस्बोरयोजपूरकः चाङ्गरोवेतसाम्ब्रसंयोगात्‌ । 
चारा भवन्ति नितरां गर्भद्रुतिजारशे श स्ताः ॥ 
[टौका--रदे विडयोजनमाइ--] 
विहमधरोत्तरमादौ दत्वा सूतस्य चाष्टमांशन' | 
semen क्रमक्रमाइदैयेदसग्निम्‌ ॥ 


(1) A reads व्यवस्थितान्‌ सखिकठारिकामुखे B reads 
य्यवस्थिवशखकठोरिकापुटे | 

(2) A reads बीजपूरक, which is incorrect. The word 
बौबपूर is not found in B. | 

(3) मभएतिआरका सला is an incorrect variant in A. 

(4) Ahas दत्वा धूतं mewaa, which is not correct as 
it destroys the metre as well as the sense. 


- (5) A reads sistzfqr, which is grammatically incorrec’. 


RS 5 
अष्टम: पटलः | 
Aat- -अध रसरागोऽभिधास्यते-- 
अखकजोर्णस्य छायाविशेषमाह--] 
. जोर्णा्को cat है 
दर्शयतिः घनानुकम्पिनीं छायाम्‌ । 
कृष्णा रक्तां पोतां ` | | 
हे faat तथा सङ्करं fama; d 


(7) A reads situfax, which mars the metre. 
(2) A reads दुरसयति, which is incorrect. 


(3) घमानुकम्पिंगौ छाया is the variant in A. घमानुक्तपण- 
‘grat is the variant in B. Both the readings’ seem to be 
incorrect. 

(4) we रक्ष dit fud is the reading in A, which is 
incorrect. l 


(5) A reads ददा संकरोग्मिंशाः, which is incorrect, 
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' [टोका--घखकयोगाधर्गविगेषभाइ--] 
कृष्णाभ्रकेण बलवत्‌! सितरागेयुव्यतेः रसेन्द्रसु । 
waa रहः पोते; वळे: खलु वर्णतो Fa ॥ 
[टौका--अथ रक्ितरसप्रशंसाभाह--] 
अध निजसेव fe qui | 
न जहाति यदा स vend? रागः 
क्रमशो हि venam | 
निर्नित्तो? cud कुरुते ॥ 





— SNIP 





(1) जेवाबकेन बलवान्‌ is the variant in A, which is 
‘incorrect. 
42) A reads शिवराम: wa. 
| (3) has afagat Su, which has no clear sense. 
B has afsqvadt du, which mars the metre. — 
` (4) B reads अथ निजकर्मावर्थ, which is not correct. 
\ (5) Areads aqi रसजोखेते, which is gramfuatically- 
^ incorrect. 
16) A reads.werere, which is incorrect: B 'réads. 
_ wai बचमारो, which is also incorrect. 
(7). A reads गारक्ती.. . - 
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[टोका--अभ्वसस्वादोनां योगे रसे व्यवस्थामाह--] 
बलमास्तेत्रकसत्स जारणरागा: प्रतिहितास्तोक्छः। 
ATT सारलोहे? MLAS AARNA d 
[टोका--सव्येकरणं तोच्यमाइ--] . 
क्रामति Gia रसः AA ओते चणाद्वासः 
get योनिस्तोच्णं? रागान्‌ waif quad 
(टीका--तो छा हिद्नलयो गेन गुणाधिक्वमाह--] 
तदपि च दरदेन इतं wem urea रविसहितर्म्‌॑ 
वासितमपि वासनया घनवब्ार्यच्च जायच ॥ 





(1) A reads erroneously प्रविष्ठिता वीच्छा 

(2) A reads सारबलाह:, which is incorrect 

(3) A reads क्रामशमच 

(4) B reads मामवङ़सतः- 

(ऽ) A reads fiw च. 

(6) A reads ग्रास, which is incorrect. `- 

(7) A reads apfeeitet, which has a defective matre. 
(8) B has omitted ver माचौक्षेण रवि. 


T त EN 
[ठोका--तीच्णवंदेतानाइ--] 
'कान्तं वा तोद्य' वा काङ्को वा व्जसस्यकं वापिः। 
'एकतमं सब्बे वा रसरजने TTT? ॥ 
[टोका--खे खे विकारे वघ्यमाणमाइ--] - 
कुटिले anafaa रागस्तोच्ण तु uad aes 
'रागखेइबलानि तु कमले शंसन्ति धातुविदः5 ॥ 
सब्बरेमिलेहिमालिकसहितमृतिस्तथा and । 
विहयोगेन तु जोर्णों रसराजो विशति Rey ४० 
[टोका--स्सवखानां मारणे विधानमाइ--] 
.तालक?दरदशिलाभि; स्लेहज्ञारास्ललवणसहिताभि: । 


(1) काहो वा वसशखकादोबां, a variant in B. 
(2) रसेपि हि रसायने विंद्यात्‌, a variant in A. 
(3) This is not found in B. 

‘(4) A reads erroneously quây 

(s) A reads wrgfasi, which is incorrect 
(6 This sloka is not found in B 

(7) -A reads तारक 


FR T 
समकदिगुणचिगुणान्‌ पुटो वहेदइ्शस्त्रादोन्‌' ॥ ` ` 
[टिका--पुटितधातुकत्यमाइ--] 
रक़स्नेहनिषेक: War कुस्थाद्सस्य पिष्टिरियम्‌3 v 
:चारणजारणमात्रात्‌ कुरुते रसमिन्द्रगोपनिभम्‌ ॥. ` 
[टोका--मुख्यत्वन ताम्प्रशंसनमाह--] 
अथवा+ केवलममलं कमलं दरदेन वापितं कुरुते । 
त्रिगुणं जोण जोणः लाक्षारससन्निभं सूतम्‌ ॥ ` . 
[टोका--विध्यन्तरमाह--] 
रक्तरणगलितपशुजल- 
बहु भ्रावितताप्यगन्धकशिलानाम्‌ । 





(1) निवाहवेदइए शखादौनू, a variant in A, which has a 
defective metre. 

(2) B reads sis. 

(3) A reads कवय, which is incorrect. 

(4) B read errdneously अथ. 

(5) विगुएं fs Stasia, a variant in B. 

(6) The word बहु is omitted in B, which wenglers the 
metre defective. 

(7) A reads maafin. 


5 
एकम afrai 
| कमलं Tata रसराजम्‌ ॥ 
[रोका --रागाधिकारि-गग्धवकादोनाइ--] 
चाञ्जो waranty? .विलुलितरागेी मनःशिलाताले । 
माचोक*सत्त्वरसकी दावेतोः Cue शस्तो ॥ 
[टोका--प्रधानंयो: ताम्रखपरयो: कत्यमाह--] 
WAR: रविरसकः€ dye मूकमूषिकाझात:? । 
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(1) A reads वापवमृतं, which seems to be incorrect. 
(2) A reads मंचकरान, which is incorrect. 
(3) Areads शिवरागो. Breads frgfeaute. Both 
ithe readings are grammatically incorrect. 
(4) Breads मार्चिक, which mars the metre. 
(5) B reads gra डि, which seems to be incorrect. 
(6) A reads mavaufaaa:. B reads क्रमहत्ती रबिरसकी. 
We have adopted the above reading after collating the 
रळ 
(7) मरूषिकासुनिद्यात:, a variant in A, which mars the 
metre. मूलमूत्रिकाजाती, a variant in B. 


faga sitat abet! हेमानो जायते? सूतः ou 
[टोका--अभ्रकयोगमाह--] . व. 
we कष्णाभकचूर्ख पुटितं Ta भवेत्तथा! शकलम्‌ | 
fag stat sab Sagardia: qe ॥ . 
[टोका--खर्णमारणमाइ--] | 
जिगुणेन मा्सिकेण तु कनकं च ad रसतालगुतम्‌? | 
पटुसहितं तत्‌ uai gean यावदिन्द्रगोपनिभम्‌ ॥ 





—— 


(7) A reads sft std. . B reads def. sitat. 

(2) Areads ufala wa, (vfa— gm) B reads 
faaata जायते, which mars the metre. - . , 

(3) A reads अथवा, which destroys the metre, | 

(4) A omits तथा 

(5) A reads af औष which seems to be incorrect 
B reads चीसो sitet. .. | 

(6) हेनएति(?)संबिमो भवित्‌ सूतः, a variant in A 

' (7) कनकञ्च रसताप्ययुतं, a variant in A, which is -a de- 

fective metre. The reading of B, which wé have adop- 
ted, is also a defective’ metre. The word चैत्‌ or «mq 
should be added aftér the word युवम्‌ `` 


- ठोका--एतहस्मजोणसूंतस लक्षेणसाह--] ` 

age सूतवरे faga siti हिः जों तु । 

qatar सूतो? रज्यति लोहानि सब्बादिः 
Raai धातूनां रसानामुत्तरोत्तरविशेषत्क 

are—| 

पत्रादष्टयुणं wu सत्तादष्टशुणं दुतिः। | 

zitegi वोजं तस्मादृवीज तु जारयेत्‌॥ | 


(7) ^ reads जौ हु... reads d हि 
` (2) wasted, a variant in A, which seems to be 
incorrect. 
(3) ^ has अरि लोहानि gafa. B has रञ्जयति लोहानि 
aeute. Both the readings have defective metre 
(4) This verse is found in A after the vege तारकः 
दरदश्जामि: &c. (vide. ante pp. 28—29) and runs thus :— 
.. , पत्ादष्टगुथं दला सत्यादटयुसं vía i 
एतेरष्टगुणं दौज॑ तद्मादवौनं तु जारयैत्‌ ॥ 


नवमः पटल: | 
[टोका--वोजप्रशंसनमाह--] 
इति रक्तोःपि crat वोजेन विना न कर्माझदूभवति । 
द्विविधं तत्‌ पोतसितं' निमुच्धते सिद्ययेश्व रसम्‌? 
[टोका--रसोपरसधातूनां बहुविधत्वात्‌ शोधन- 
माइ] 
ae विशुद्दिबहधाः गगनरसोपरसलोइूर्णे | 
हिविधं वोजं तरपि ange: शध्यते कदाचिदपिः ॥ 
[टोका--भ्रशुद्दवोजप्रभावमाइ--] 
यः पुनरेतः कुरुते कग्माशदद्भवेट्रसस्तस्य | 


(1) B reads पौतं fad, which destroys the metre. 

(2) fay ferða रसः, an incorrect variant in A. | 
नियुख्यते सिद्धनिव सत्‌, 4 variant in B. Both texts are col 
lated in our adopted reading | | 

(3) रसति शिवाच्या, a variant ia A, wherein the first 
term seems to be incorrect. 

(4) B reads mq instead of कदाचिदपि, ` This is in- 
correct ; since it contains two negatives. 


7 HINDU CHEMISTRY 
अव्यापकः पतक्को' ने रसे न रसायने योग्य: ॥ 
[टोका--रससंज्ञकानाइ--]. 
वक्रान्तकाम्तःसस्यकमाच्िक'विमलाद्रिदरद्‌- 
MEX CCUE 
अष्टौ रसास्तथषां सक्तानि” रसायनानि a: ॥ 
[टोका--उपरससंच्नकानाह--] 
गन्थकगेरिकसुशिला/चितिखेचरमनज्ञनद्ध . 
20, कहुहमू। .. 
उपरससंन्नमिदं*स्यात्‌ शिखिगशिनी सारलोहास्यो i 





(1) अव्यापकपतंगि, a variant in A, which is incorrect. 

(2) A reads 3S. B reads रसापनयने योग्यः. Both 
the readings are incorrect. l 

(3 A omits कान्त 

(4) A reads ardia, which mars the metre 

(5) A reads दलदरसकवं. ` ` | 

(6) <A reads waft, which is not accurate: 

(y) B reads जिलाखक, which destroys the metre. ` 

(8) B reads संजकमिद, which mars the metre. 
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[टोका -पूतिसंच्नके आह--] 

ताम्त्रारतोच्यकान्साभ्ववथलोद्ानिः नागवङ्गौ चः । 

कथितौ च पूतिसंप्रीञ तेषां संशोधनं काञ्चम्‌ ॥ 
[टोका--लवणक्षारसंज्ञे ग्राह--] 

सौवरचलसन्धवक चूलिकसामुद्ररोमकविड़ानि। ` 

षडूलवणान्धेतानि तु सर्जोयवटछुला: चारा: ॥* 
[टोका--शोधकद्रावकगणमाइ--] | 

Ga कदलो कन्या’ कोशातकी च सुरदाली । 

AJU वखकम्दो नोरकणा काचमाचो च ॥ 

` आसामेकरयेन तु लवणक्षारान्तभाविता बहुशः । 

Warf रसोपरसा ध्याता guter सत्त्वानि ॥ 





(1) B reads सत्वलोानि. 

(2) B reads ayardt च. 

(3) B reads कथितौ ayadst, which is incorrect. 
(4) This verse is not found in A. 

(5) A reads सूखावत्तक. 

(6) B reads वस्या. 

(7) A reads fis. 

(8) This verse is found in A only. 
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[रोका-शोधकद्रावकाशां शोधनद्रावणविधान- 
माह--] 
fad aaa: wd वक्रान्तकं हठाद्रवतिः d 
gura? शुष्यति कान्तं शशरक्तभावनया ॥ 
[टोका--तश्वाह--] 
सस्यकमपि cmd: सुभावितं खेहरागसंयुक्तम्‌ः । 
शुध्यति वारेः* सप्तभिरतः परं युज्यते कार्ये? ॥ 
[टोका--तश्वाह--] 
चारे: Guat पर्यादास्त्षेन” भावितं विमलम्‌ | 





(7) A reads wera. 

(2) A reads हताद्रववि, which is incorrect. 

(3) A reads agaaa, which is incorrect. 

(4) B reads xqad, which seems to be incorrect. 

(s) भावगतः खंइरागसंसिक्त, a variant in A. 
- (6) A reads रागः. 

(7) सप्रभिलतः परं योजयेत्‌ काये, a variant in A, which 
mar the netre: B reads सप्तेभिरमित: परं, wherein अभितः 
is incorrect as well as a defective metre. 


` (8) Breads पदात्‌ swa. 
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शुष्यति तथाच रसकं दरदं मा्चौकमप्येवम्‌ः d 
[टौका---तास्त्रशोधनमाइ--] 

तनुरविपत्रं fari? लवणचाराय्व्वरविखुकचोर:3 । 

आतं निगुण्होरससिक्त बहुशो वशद्ट्रवत्व्च* ॥ 
[टोका -लोहशोधनमाइ--] 

शुद्धाति नागो वष्र घोषो रविणा च वारमुनिसंख्थेःः i 

निर्गुष्होरसशेकऽस्तन्भूलरजःप्रवापेस्च ॥ 
[टोका-सञ्चाह--] 





(7) दरदमाचिकमप्येवं तथा wafa, a variant in A, where- 
in the last two words are superfluous and incorrect. 

(2) B reads तनुरपि qafas, which has no sense. 

(3) A reads afẹ. Breads qq. Both the read- 
ings destroy the metre. 

(4) A reads बहुशो agem. 3 reads aya) gaew. 
Both the readings are defective. 

(5) ate रविरौधसपि च grad, avariantin A. B 
reads रविया च वारसुनिभिः. Both the’ readings are in- 
correct. 

(6) B reads faa, which is not correct. 
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रशगणगलितपश्जलभावितपुटितं च veut तोच्यम्‌। 

safa कदलोशिखिरसभावितपुटितंः बिभिर्वारेः a 
[ठैका -मारथमाह--] 

wei: शद्यति लोहो रच्यतिः सुरगोपसद्विभी amm i 


. साञ्षिकसत्ते ay gel वा गखवेन इसम्‌, ॥ 


एकादशः पटलः । 
छागाखिसस्ंनिखितमूषां कतेवामलकाकारां । 
दलयोरी घनरन्रां टंकजविषगुच्च॒क्षतलैपां ॥ 


(1) A reads «xit, which 15 incorrect 
(2) भुद्दति कदलौलाखसिरसभावितं gfe, an incorrect vari- 


ant in B 


(3) Aand B read vafa,. which is grammatically 
Incorrect ह 

(4) A reads ged. B reads दरदेग ww. Both are 
unintelligible 

(5) A reads very वा away इतं. B reads भूतं. 
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[टोका -अथ ग्रत्यकारयितुर्वेशवर्णनमाह-- | 
शोतांशुवंशसग्भवहेहयकुलजन्मजनितकुल' महिमा | 
जयति Aaga: किरातमाथो रसाचार्य: ॥ 

[टोका -अथ चास्य कारयितुर्गृणवर्णनमाइ--] 
यस्य खयमवतोणा रसविद्या सकलमङ्गलाधारा? । 
WAIST: ufu परमेष्ठिन: qon ॥ 
येन चतुवण॑स्वच्छादिव्याधादिलब्धसत्वाभम्‌ः । 
दक्षिणरसा zeta आदिवराहणेव महाप्रलये ॥? 


(7) कुल is not found in B. 

(2) स wufa dagan, a variant in B. 

(3) C reads gerere. 

(4) Of the latter half `C has only परं sq. 

(s) C reads चतुर्बकसखेच्छादिग्यदातवध्यसत्राभयू, which seems 
to be incorrect. Cf. Patala I., in which the following 
verse ‘is given :--किरातयोपादिकतापसादयवनेचरालतकधलालधाळ | 
विदंति गानाविधमिषलानां प्रसाणवर्याहतिनासजाती.' à 

(6) दक्षनिस्थ्‌रस ater is the incorrect reading in C. 
{In the case of किरातगाय रसाः «ver. i. e. collected रसउ-- 
mercury, minerals &c. and efaa is favorable ; and 
in the case of siferay रसा her ie. lifted up theearth.] 

(7) This verse and the next are not found in B. 
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नष्टशरोरविवर्णा होनाङ्गाः कुष्ठिनो गुणाद्यस्थ । 
अभिनवसोमैखरतामापुरपि geeiavg: ॥ 

[Zterr— aret खनाममहत्तं सूचवब्नाह--] 
तस्मात्‌ AALT: बइमानमवाप्य रससुकस्मरतः' t 
रसह्ृदयाख्य॑ deb विरचितवान्‌ भिक्षुगोविन्द:ः ॥ 
नप्ता मङ्गलविष्शोः सुमनोविष्णो: सुतेन तन्त्रोऽयम्‌* । 
श्रोगोविन्देन कतः तथागतः AAT भूयात्‌ ॥* 
अ्रष्टादशसंस्कारं रसेन्द्रद्वस्य दिव्यतनु ETI | 
लिखितमिदं पुण्यतमं रसहृदयसवाप्यतें सकलम्‌ ॥ 


(1) C reads रसकर्मोपदेशती दक्ष, which destroys the 
metre. 

(2 Creads xuzepWda3, which seems to be in- 
correct. 

(3) C reads विरचितायां भगवदगोविन्दः, which is in- 
correct. 

(4) C has रसाटव्यनाम तनोयम्‌, which is incorrect. 

(5) Chas श्रौमद्भगवडूमोविन्देनग aa, which mars the 
metre. 


(6) This verse and the next are not found in B. 


HINDU CHEMISTRY 41 


इति श्रोमद्भगंवदुगोविन्दविरचितं 
Weed समाप्तम्‌ |! 


OWWHU । 


संवत्‌ १६०४ समये ज्यछ वदि १२ भीमे 
emer लेखि ॥ 
शोराम हाल संवत्‌ १८८० पौष वदि ३ Wa 


(1) MS. A ends abruptly with the colophon, which 
runs thus :--इति श्रीगोविम्दभगवत्‌पादेविरचिते' रस'हृदये जौणेरस- 
क्रियाधिकार' एकविंशविवम: पटलः॥ The authors account 
of himself is ‘altogether wanting in it. B has “डति aaa- _ 
रसवैद्यकलकिरोटभूषायम्रायारुणपादपद्मराग़ सुकलविद्यापारीश श्रीमदू- 
भिच्चगोबिन्दक्ततो रसत्रदय: समाप्त: । इति श्रौमतक्रलवंशपयोधिसृधाकर- 
मियमईशास्मजथो चतुमुजविरंचिताया ... ... ... cu बाला- 
खयबीधिकास्ायां रसघदयटीकायां रसप्रशंसाव्मक एको गषिंओीऽवमोधः ४ 
इति x^ ॥ 





Extracts from. 
KAKACHANDESVARIMATA, 


काकचस्हश्वरोमततन्त्रात्‌ 
समुद्दुताः BAT: । 


^ नमः सदाशिवाय | 


. 'केलासशिखरासोनसुमा रुद्रं जगद्गुरुम्‌ । 
कदनंदोमहाकाली मुंगचण्हीविनायको ॥ १॥ 
योगिनोनामष्ट तत्र गुश्नादुगुद्यतरं परम्‌ । 

कपालो कालरात्री च कालचंद्रकलास्बिकाः ॥ २ ॥ 
कराली कालकर्णी च काकचण्डेश्वरो तथा | 
एवमादिस्तथा चान्या योगिनोगणमुझ्कः? 0 १ ॥ 


(1) The text reads कालचंद्रकमब्विका, which is incorrect. 
(2) The text reads quat, which is incorrect. 


टृत्यवाद्यसुखेशानः सानन्दईष्टचेतसे: । ` 

तत्रस्थं भेरवं देवं योगिनोगणवेष्टितम्‌ ॥ ४ ॥ 
केचित्‌ सुवन्ति संदष्टाः केचिद्दायन्ति gwar: | 
केचिबुत्यन्ति gen ये केचिद्वाद्यं न JARN ५ ॥ 
हृषितः Web देवं daaa श्रिलोचनम्‌ । 

तं fet भरवो दृष्टा जगतां त्रिदगेशरो ॥ ६ ॥ 
कृताष्ज्ललिपुटा भूत्वा छष्शतारकलोचना । 
काकचण्हश्वरो देवो उवाचेदं तु भरवो॥ ७ ॥ 


MAIEAN उवाच | 
भगवन्‌ देवदेवेश सवज्र सवविच्छिवः । 
सबन्नानप्रकाशाय अहं एच्छामि शंकर ॥ ८ ॥ 
कथं कायस्तितो जोवो जोवकोऽसौ प्रकोर्सितः | 
कायस्थः कमंणा केन स्थितः संसारपंजरे ॥ ८ ॥ 
जराव्याधिदारिद्रेल ग्रस्तः संसारवंधनः i 
एको ब्रजति यानेन एक; स्पे वहश्च तम्‌ ॥ १० ॥ 








(1) The text reads yew, which is not correct. 
: (2) The text reads सर्बच्छिव;, which is not correct. 
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जयजयशब्दं मांगल्थमेकस्थाने च जंतवः | 
किं कुर्वाणाः प्रकुर्वाणाः कस्मान बूहि शंकर ॥११॥ 


शोसबेज्ञ उवाच | 


शृणु eb काकचामुंडे साधकानां हितं प्रिये । 
गुह्याद्गुह्यतरं वास्यं wets तु वरानने r १२॥ 
कथयामि समासेन सृणु त्वं काकचंडिके' । 
qenia परो नित्यः अनादिनिधनेश्वरः ॥ १३ ॥ 
सुरूपो निर्गुणः शांतो विश्वव्यापी परात्परः d 
अनादिकमंसंबंधः कायस्थो भवते तु सः ॥ १४ ४ 
जोवे व्याधिभयं कर्म अज्ञानात्‌ संप्रकोत्तितम्‌ । 
तस्मात्‌ Head क्लिष्टः संसारे HATA सः ॥ १५। 
करोति? विविधं कम संसारे काममोहितः । 
टरव्योपायं न जानाति कामभोगार्थहेतुमा ॥ १६॥ 
कायःक्लेशेन मानव्यो ट्रव्योपायं करोति सः । 
कषिबाणिज्यसेवायां मेषाविक्रयविक्रये ॥ १७ ॥ 

(1) The text reads raa, which is incorrect. 


(2) The text reads करोत, which is not accurate. 
(3) The text reads काखळे Ra, which is not correct. 
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वइन्ति काष्ठटमारांच ढणभारमनेकधा । ' 

वानं यवनच्छचंः च किं करोति? करोति सः ॥१८॥ 

कामासक्गमरः सोमान्‌ कुरुते कर्म नेकधा3 । 

कुर्वाणाच नराः केचित्‌ कामासक्नार्थचिन्सकाः ॥१८॥ 

जायंते मत्येलोकेस्मिन्‌ दारिद्रोपहतवेतसः । 

जायंते नात्र संदेहो FAIA नपुंसकाः d २० ॥ 

महासंसारबंधेन त्रिगुणेन सुयंत्रिता: i 

अटव्यां घोरसंघइघाटिकां तु नयन्ति तत्‌ ॥ २१ ॥ 

एतत्ते कथितं भद्रे यत्वं मां परिएच्छसि i 

किमन्यत्‌ एच्छसे भद्रे तथा ते कथयाम्यहम्‌ ॥ २२ ॥ 
इति काकचंडश्वरोमते प्रथमः पटलः । 


शोकाकचण्हो उवाच | 


कथयख महादेव कामभोगप्रसाधनः | 
अर्थ; संपद्यते येन IANA परमेशर ॥ १॥ 


(1) The text reads waaga, which has no sense. 
(2) The text reads fat कुवंति, which is incorrect. 
(3) The text reads कुरु कर्मसनेकधा, which is incorrect. 
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तदहं योतुमिच्छामि कथय प्रसादतः | 
आकाशगमनं देव खेचरत्वं यथा भवेत्‌ ॥ २॥ 
पाठुकाया दले पंचदिव्यस्रोकामसाधनम्‌ | 
रोचनं अंजनं चेव धातुवादरसायनम्‌ ॥ ३ ॥ 
जलूकाबंधमित्याइ: रसस्य मारणं कथम्‌ । 
आरण TARY S वखभद्रावणं कथम्‌ ॥ ४ ॥ 
एतत्‌ ud समासेम ate मे जिपुरांतक i 





NA उवाच | 


aU त्वं काकचामुंडे साधकानां हितं प्रिये ॥ ५ ॥ 
कथयामि समासेन vem सिद्दार्थसाधनम्‌ | 

न द्रव्येण विमा सिदिने भोगाः कास एव च ॥ € ॥ 
TAA नरा Aa प्रेतरूपेण संस्थिताः । 

अटेति मत्येलोकेस्मिन्‌ पर््ुपद्रवकारणम्‌ ॥ ७॥ 

+ # ॐ fad (?) तेषां जायतोपि सतयुते: । 
कुलं सोभाग्यरुपं च पांडित्यं प्रानसंस्थितम्‌ ॥ E 
saneta न शोभते. प्राणहोना नरा यथा | 

| कुकितो प्राणहोेनोपि केनापि वधिराः स्थिताः ven 


पद्यते AAA THA मकरष्वजम्‌ | 
तस्मात्‌ संसाधयेहवि cqa साधकोत्तमः ॥ १० # 
ware: dumm रसेन्दसाधमं तव । 

मारणं आरयाद्यं च ट्रव्यसाधनसुक्तमम्‌ ॥ ११ ॥ 
वखदंडः FUT लोहदंडस्तथव च | 

अयो विमा ओषधये रसस्व मारणे छिताः ॥ १२ ॥ 
afad समासेन यथा जानंति साधकाः । 
वष्वदंडस we स्यात्‌ लोहदंडं पुटं fgg १३ ॥ 
सुदंडं ब्रह्मदंडं च समासात्‌ ARA तव । 

` mgA समासेन साधको ETATE: ॥ १४ N 
तद्रसं Tage एकोळत्य तु मदयेत्‌ | 
अंधसूषागतं 'आतं रसं स्त्रियेत तत्वणात्‌ ॥ १५४ 
सहस्त्रवेधो कर्ता च ज्ञायते स महारसः | 

सूषा संलेपयेत्‌ तेन Gea महीषधों: ॥ १६ d 
अधयित्वाब्निमध्ये तु रतिबंधः अर्यं विचिः । 
पद्मात्‌ पलसहस्त्रेकं WAV ग्राइयेद्वुधः ॥ १७ ॥ 
werd Ge छारवर्गष्ठतं शभम्‌ । ` 
वच्चोचोराक चोरेण AY शतधा नरः ॥ १८॥ 
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पुटं दद्यात्‌ समासेम कालिकारहितं भवेत्‌ i 
मूषागर्भोदरे feat घामयेत्‌ खदिरानलेः ॥ १८ ॥ 
tax: खित्यते तच तारं संजायते चणात्‌ | 
अथातः संप्रवश्यामि मूषाबंधं यथा भवेत्‌ ॥ २० N 
afaa ग्राइयेत्‌ प्रान्नस्तृुणपाषाणवर्जिता: । 
तुषादव्धास्त्रयो ग्राह्या रद्भागासु त्रयस्तथा ॥२१॥ 
एकीकत्य तु dau मूषां तत्‌ कारयेद्बुधः । 
गोस्तनाकारसदृशोमथवामलकं कुरु ॥ २२ ॥ 
सूषाबंधमिति ख्यातं साधकाम्मां हिताय वे i 
अथान्यत्‌ संप्रवच्यामि रसस्य सारणं यथा ॥ २३ ॥ 
ग्राइयेत्‌ पूवबद्भूयः ओषधीस्तिस्रः साधकः । 
मूषां संलेपयेत्‌ तेन धाम्य कम समाचरेत्‌ ॥ २४ ॥ 
रसेन्द्रो fena feni कुरु कमं यदिच्छया । 
योतोदकैन कामेम हेसकर्माणि वा TT ॥ २५॥ 
कारयेक्षोहमयं पात्रं aug «n शुभे । 
अन्योग्यपृष्ठसंलग्मं कारयेत्‌ साधकोसम: d २६ ॥ 
अधोयन्त्रेण तं घरम्य आयसं तज जारयेत्‌। 
quw BS जरते नात्र संशयः ॥ २७ ॥ 
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तद्गुणं आयसं तत्र हैमं चाष्टयुखं ददेत्‌ । 

चोरवखं तथा चारो षट्जारी उदिरग्रहो । (2) 

ग्राहयित्वा रसं तेषां आयसं जारयेबर: ॥ २८ ॥ 

Sa संजायते तत्र धर्मकामार्थसाधनं । 

wu wee qu हेमं षड्‌ गुणतां भजेत्‌ ॥ २० ॥ 

पुरा AEs a जरते नात्र संशयः । 

जारिते सारितं दद्यात्‌ पुनस्तं जारयेदूयदि ॥ ३० ॥ 

कुरुते कमसंघांड कम सिद्दार्थसाघनं ॥ ३१ ॥ 

जारएं मारणं चेव समासात्‌ «ife मया | 

किमन्यत्‌ एच्छसे भद्रे तथा ते कथयाम्यइम्‌ ॥२२॥ 
इति शोकाकचंडेशख्वरोसते feria: पटलः । 

अथान्यं CAAA WARM यथाक्रमम्‌ ॥ २० di 

द्रावणं wanda समासेन विधोयते | 

चोरकंचुकिचू्णन तद्रसेनाभिभावितं ॥ २१ ॥ 

निर्गुर्ोवजदण्ह' तु axa भावितं कुरु । 

एककं CANTY भावयेत्‌ साधकोत्तमः ॥ २२ ॥ 

(भावनान्स) ae wa चिपेहिनचयं i 

वत्या सप्तरात्रं तु fatesd नरोत्तमः ॥ २३ ॥ 
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सेन कल्केन पत्राणि लेपयेद्रकस्थ च | 
कांस्थपाचेण # # # स्तारे साधकोत्तमः ॥ २४ ॥ 
gamfa ततो धाप्यः सप्ताहं साधकोत्तमः | 
gaa नाच dew. प्रियं दृष्ठा यथा स्त्रियः ॥ २४ ॥ 
रसस्य भागमेक तु दरुतभागसमं कुरु । 
एकोछत्य तु तद्दास्यं स्त्रिते नात्र संशयः ॥ २६ ॥ 
लञ्चांशवेधकोऽसो हि जायते नात्र संशयः | 
अथान्यं संप्रवष्यामि यथा संजायते द्रुतिः ॥ २७ ॥ 
meiza प्राज्ञः पोतं वा कृष्णमेव वा | 
पुरासंस्कारयुष्तं तु कत्तव्यं साधकेन तु ॥ २८ ॥ 
यवासा चित्रकं धारः कंचुकोवजदंडयोः | 
वखळंदाक कोरं च भक्लातं THT तथा ॥ २८ ॥ 
| न्षारजयसमायुक्त पटुघंचसमन्वितं i 
एकीक्कत्य तु eser अभ्रपत्राणि लेपयेत्‌ ॥ ३० ॥ 
सूषागर्भोदरे ferar धामयेत्‌ खदिरानल: | 
द्रवते नोज संदेहो # ॐ ॐ छ 5 

: इति काकचंडेखरोमते षष्ठः पटलः | 


Extracts from 
RASENDRACHUDAMANI 
तोमद्वविरचितात्‌ रसेन्द्रच्ृड़ामण 

| siga कोकाः 

TaN ww du आतं worn ww 

तदा faaan लोइं तदपुनभंवम्‌ ॥ ` 

एवं wei सनागं चेत्‌ आतं ara wm | ` 
_निव्कमाजे तु aris Fea awai wa सति t 

खतो eret हसों शलाकां ग्रसति ध्रुवम्‌ ॥ 

guwdemd तत्‌ खणसुझिरतिर घुवम्‌। 

गुञ्नागोऽयसुदिष्टो वकि स्वच्छन्ट्भरव: ॥ `` 


— 


(1) The text reads wu. But रसजसमुत्नय reads- egy, ` 


which seemssto be correct » 
. (2) The text reads खं स, which isincorrett. — 
(«7 (3) The text reads qr, which has.no sense. 
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ew मोलाञ्नमोपेतं आतं हि वहुशो Eq । 
wena aud! वरनागं तदुच्यते ॥ 
रुतस्य TACHA: संप्रोक्तोतयापनाख्यया? । 
डुतद्गव्यस्थ निचेपो द्रवे तडालनं मतम्‌ ॥ 

_ बिंशतूपलमितं मागं भागुदुग्धेन मितम्‌ i 
विस्य पुटयेत्तावत्‌ यावत्‌ कर्षावशेषितम्‌ ॥ 

न तत्‌ gearau क्षयमायाति सर्ब्यथा3 | 
चपलोऽयं समुहिष्ट वार्ततिकर्नागसस्भव:* ॥ 

' इलं fe चपलः5 कार्य्यो ayant न संशय: । 
WqWEYS WE. केवलो TIT रसः ॥ 








(1) The text has gagrit, which is incorrect. We 
have adopted the text of taxauqua. 

(2) The text reads साधोक्षस्थापनाखाया, which seems 
to be erroneous. 

(3) The text has चयमायासि wem which is gram- 
matically incorrect. 

(4) The. text reads मार्गसंभवः, which is incorrect. 

(3) The text reads ii चौरपल:, which is senseless, 
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स रसो धातुवादेषु शखते न रसायनेः । 
अयं हि सर्पयास्येगः खोकमाधेम कोत्तितः । 
भ्वामकास्थरज; सं पश्चमांशरसाख्वितम्‌ । . 
कुमारोसूलतोयेन महंयेदेकवासरम्‌ ॥ . 
चाङ्गरोखरसेमापि दिनमेकमनारतम्‌ । . 
एवं भूमागआतेन मइ येहिवसददयम्‌ + 

` अथेकपलमानेम तावता जपुणापि च । 

: दशनिष्करसेग्द्रेण क््पिष्टीं समाचरेत्‌ i 
योजयित्वाध कल्केन sarge विमइयेत्‌ i 
ततः साररसेग्ट्रेस स्वेन TEAS च | 

` पिष्टों कला तु gate पूरव्यकल्कन योजयेत्‌ i 
अथ प्रचाल्य a! काकेन प्रशोषयेत्‌ | 





(1) The text has «umm. | 

(2) wearer is the reading in vgxreqm. 

(3) The text reads दिगमेकनगारसम, which has no 
clear sense. ' 

(4) The text reads ata, which is unintelligible. 
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पलाईशदइसस्पेन भ्रष्टगुत्लारसेन च । | 
fang काच्चिके grin मरिचप्रमितां गुटोम्‌ः ॥ 
निरध्य वष्वसूषायां सन्धिवन्यं विधाय च। 
शषिरेनंवमि:* सम्यग्‌भस्तराभ्या च घमेत्‌ खलु ॥ . ` 
ततो सूषागतं web समादाय समम्ततः । ` 
धमेत्‌ प्रकटमूषायां वकुनालेन TET ॥ ` 
TUNT हि तत्सस्वं भस्मना लवणेन | 
सकास्छ्रिकेन संवेश्य पटयोगेन शोधयेत्‌ ॥ 
हिनिष्फप्रसिते तस्मिन्‌ पूर्व्यप्रोशेन भस्मना । ' 
अशोतिशुणितं नागं ध्याता निर्वाहयेत्‌ खलु ॥ . 
` इयता पूरव्यसतोःसी जोयते न कथन । 0 
चपलोऽयं ससुहिष्टो लोकनाथेन शस्भुना d 
अनेनापि रसः शोप्रं बध्यते पूर्ववत्‌ खलु । 
कारवझ्लोजटाचू्णदेशचा पुटितो हि सः। 

. भवेग्वागविनिस्थुकी ग्रासं स्टक्ञात्यगेषतः ॥ ` 

(1) The text reads मरिचप्रमिता गुटी, which is incorrect 


(2) The text reads fafutwafir,, which has no sense, 
(3) The text reads vaat, which is incorrect | 


सुखं प्रकटसूंषायां was विगुणोत्तरम्‌' 1. 

जोर्ष भ्रासो' रसो gis देलोइकरो.भवेत्‌ ॥ 
सोऽयं सोंसोमदेवेन कथितोऽतोवनिश्चितम्‌ ॥ 
भूसुजङ्कश कत्तोय:? प्रचाण्यापद््तंः रज: | 
erga हि तत्‌ uta धौताख्यं/ रसवादिभिः ॥ ` 


— 


'स्वरूपस्थ विनाशेन पिष्टतापादनं हि यत्‌ । 

 विप्ृडिवजिंतःः सूतो नष्टपिष्ट: स उचते ॥ 
अथ यन्त्राणि ama रसतन्क्षाण्यनर्कथः’ । 

"समालोक्य समासेन सोमदेवेन सांप्रतम्‌ ॥. 


^ Id 


(1) The text reads frrka, which is ico mech | 
- (2) The text reads सांगे, which is not accurate.  . 
3). The text has syed, which is not accyyate. 
(4). The text reads ytarg, which is not correct. 

(5) "But रसरंबससुप्नस reads fafi fafie: | 
(6 


Nee 


But «qxauqua reads अगशेषत' 
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उद्देपातनयन्स fe नम्द्ना परिकोत्तितम्‌ ॥ 


at 


कोष्टि(्टिकायन्वसेतचि नन्दिना परिकोत्तितम्‌ ॥ 


—— 


विश्याद्री fraià a मलये गोमन्तके योगिरी 
amigas पारियाचकगिरौ किंकिंधिनामालये | . 
माहेन्द्रेऽप्यथ चाल्पवत्‌चितिधरे तट्रपनामाधिकं 

गोपाभीरकसिद्दवद्यसुखतो dur समावेद्यताम्‌ ॥ 





EN 


बूति श्रोकरवालमेरवपुरवरपतिश्रोसोमदेवविर॑चिते 
रसेन्द्रचूडामणो रससूजस्थाने रसमहिम 
निरूपणं नाम प्रथमोऽध्यायः 
समाप्तः । 


Gxtracts-from. 
RASAPRAKASASUDHAKARA. 
बशोधरविरचितात रसप्रकाशसुधाकरात 
| उद्धता; STAT: | | 


विमलसूतवरो हि पलाष्टक 
तदनु धातुघटीपटकांचिकाः | 
एथगिमाञ्च चतुःपलभागिकाः 
स्फटिकशदप्रलाट्टसमम्विताः | 
सह जलेन विम्य च याम॑कं 
लवणकारहजलेन विमिखितम्‌ । 
'उदितधातुंगणस्थ च मूषिकां 
कुरु रसं विनिवेश्य तत्र वे | 
डमरुकाभिधयन्तवरेण तं 
दिदशयाममजाचयवङ्िना à 
पवनपित्तकफळयकारकं 

. सकलरोगइरं परमं सदा । 


38 HINDU CHEMISTRY 





गजपतेबंलवद्बलदो sat 
द्विजपतोक्षणवद्नयनप्रदः | 
युवतिकामविलासविधायको 
भवति सूतवरः सुखदः सदा । 
सघमसाररसः किल कान्तिद्‌- 
सत्वखिलकुष्ठहरः कथितो मया ॥ 

| डति कर्पूररसः T 
उदयभास्करनामरसो Ii 
भवति रोगविधान्तकरः स्वयम्‌ । 
सगधिकामघुना we गुच्छिका- 
चयमितश्व सदा परिसेवितः i 
ललितकामविलासविधायकः 
स्थविरको$पि रतो तरुणायते ॥ 
गदहरो बलदोऽपि हि वर्णदो 
सवति करम्मविपांकंजरोगहा | 
सकलसतकशास्त्रविमन्यजो 
fiera up मया NRAKA: ॥ 
इति उदयभास्कररस: ॥ 


4 
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अथेदानीं प्रवच्यामि धातुशोधनमारणम्‌ । 

अनुभूतं मया किञ्चित्‌ किचिच्छासखानुसारत: i 

सुवर्ण रजतं चेति लोहं शद्नमुदोरयेत्‌। | 

तास्त्रं चेवाश्मसारञ्च नागवह्गी तथेव च ॥ 

ates निगदितं दितयं रसवेदिभि: | 

-समिश्रलोइच्रितयं सौराष्ट्ररीतिवत्तं काः । 

एतेऽष्टौ घातवो ज्ञेया लोहान्यवं भवन्ति हि ॥ 
अध रसकगुणाः 

'दिविधो रसक: प्रोतः कारवैज्ञक-दुरदुर:' । 

aana परः प्रोक्तः प्रथभथीषधादिषु ॥ `` 

'स तु? erc पित्तश्नेभविनाशन: । 

रञ्जनः पारदस्थाथ मैत्ररोगचयापहः3 ॥ 


- 


(1) The text reads कानो RÈT, which appears 
ito be incorrect. 

(2) The text reads sis, which eems to be-incotrect. 

(3) ‘The: second hemistich. is wanting in the text. 
‘We haye adopted the reading of रुसरबंसमुच्चय 


पारदो रसकेव देछलोइकरावुभी 1 
नागार्जनेन कथितो ferit सेठी रसावुभौ ॥ 
कृतौ येनाग्निसहनी सूतखपरको शुभौ à 
तेन खणमयो सिद्दिजिताः च न संशयः ॥ ` 
रसको द्रावितः सम्यक्‌ fafan रसपूरके | 
निर्मलल्वमवाप्रोति सप्तवारं निमञ्मितः? ॥ 
काच्िके वाथ तक्र वा लमू? मेषमूत्रके | 
द्रावितं चालितं सम्यक्‌ खपरं परिशुध्यति ॥ 
aut रेचितं शुद्दं खापितं नरमूत्रके i 
qalma हि re खणंप्रभं वरम्‌ ॥ 


(1) .The text reads fagt राशित, which is not ac- 


curate. 
(2) The text reads निमजितं, which is incorrect. 
(3) The text has only qà, which mars the metre. 


(4) द्राविते wifwa is the reading of the text, which 
is evidently an error. | 
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वचाहरिद्रात्रिफला-य्टइधूमेः ससखवे: । 
भल्ञासकेष्टङ्कण्ख AIHA महितम्‌ः ॥ 
पादांशसंबुतमूंषां हन्ताकफलसञ्चिभाम्‌ । . 
fewer शोषयित्वा च मूषामुखोपरि न्यसेत्‌ ॥ 
TNI खर्परे ज्वाला सिता नोला भवेद्यदि i 
सोइसंदंशके qui एला कतला wwe s 
सूस्यामाढालयेत्‌ TS यथा नालं न भज्यते । . 
सदा सीसोपमं' wu पतत्येव न संशयः ॥ 
अनेनव प्रकारेश वारजयक्कते सति | 
विनिःसरेत्‌ सब्धेसत्तं सहिंगु(?) गुरुखोदितम्‌ ॥ 
अथ सौराष्ट्रोगुशाः | 
सौराष्ट्रदेशे सच्चाता खनिजा3 तुवरो मता । . 
या fuer sara रङ्गबन्धकरो हि सा ॥ 


(1) The text reads afar, which seems to bein- 
correct. 

(2) रसरबसमुश्ञय says gent. See Chap. II. Verse 161. 

(3) The text reads खमिव, which is incorrect. 
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फुझिका खटिकाः तद्वत्‌ हिप्रकारा प्रशस्यते | 
किञ्चित्‌ पोता च afar गरदोषविनाशिनो ॥ 
WAU परा reat फल्लिका लोहमारणो-॥ 
कषाया मधुरा काही azar विषनाशिनो । 
ATA कफहा चेव नेत्रव्यापच्िदोषहा ॥ 
कण्ठरोगइरा सा तु पारटे वोजजारणो । 
ward gad fam gata त्रिदिनेन वे ॥ 
aaa झदिता आता ae विमुञ्चति i 
तत्‌ web धातुवादार्थ चौषधे नोपपद्यत ॥ 
अथ पुंटानि लिख्यन्ते । 
भूम्यां वे खन्यते गत्ते feed चतुरस्तकम्‌ । 
छगणेन सहस्रश queden ॥ 
औषधं धारयेन्मथ्ये तदाच्छांद्य वनोपलेः 
सहस्तादेंन वे सम्यग्वह्किं प्रज्वालयेत्ततः 
महापुटमिदं प्रोत्तं ग्रन्यकारेण निम्मितम्‌ ॥ ... 
l इति महापुटम्‌ ॥ 


TE कळ 
! 


(7) रसरबससुधय says फेटकौ फुशिका. 


एकइस्तप्रमाणं हि चतुरस्रः व WATA I 
` वनोपलसहस्तेण गत्तमध्यं च पूरितम्‌ ॥ 
` सूषिकां चौषधेनायं पूरितां तां तु सुद्रयेत्‌। ` 
wena निधायाथ गरिण्हानिः च.निच्चिपेत्‌ ॥ 
` . 'ऊहाग्नि उघालयेत्‌ सम्यक्‌ सोऽरं गजपुटो भवेत्‌ v 
| इूति-गञ्जपुटः ` 
उपलं पिष्टक झाणसुत्पलक्च गरिण्हृकम्‌ । 
छगणोपलसारो च तचंरा? छगणाभिधाः ॥ 
अरत्रिमांत्रे कुंडे च वाराहपुटसुच्यते3 ॥ | 
| इति वाराद्वपुटः # 
_वितस्तिइयमानेन गर्त चेश्चतुरस्रकम्‌* 
_ कुक्टास्यं पुटं विद्यादौषधानाञ्च साधनम्‌ ॥ 
| इति. कुक्कुटपुट: 
(1) ` Tamaqua reads मिरिख्डानि, . 


(2) रसरबसमुद्चय reads qad. 
(3) The:text reads अभिमानेश Ww थ वाराहपुटमध्यतः, 





which seems to be incorrect. 
(4) The text reads गतं gàrri, which mars thé 
metre. 
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छगणरण्टमि: सम्यक्‌ कपोतपुटसुच्चते ४ 
इति कपोतपुट: ॥ 
तुषर्वा गोवरवापि रसभस्मप्रसाधनम्‌ । 
'माणिकाइयमानेन गोवरं पुटसुच्यत ॥ 
इति गोवरपुटः ॥ 
BUTS तु WIS मध्ये द्रव्यं तु विन्यसेत्‌ i 
` -अधस्ताळ्वालयेदग्नि रुदुभाण्डपुटमुचते + ..:- 
इति (रट भार्डपुट: ॥ 
wa तु बालुकापूर्णे मध्ये द्रव्यं तु विन्यसेत्‌ i 
-उपरिष्टादधस्ताञ्च afi कुथ्यात्‌ Wade: | 
ऱ्तदुबालुकापुटं सम्यगुअते शास्त्रकोविदे: ॥ ` 
इति बालुकापुट: ॥ 
मूषिकां भूमिमध्ये तु स्थापितां दरइलादधः à 
-उपरिष्टात्‌ पुटं दद्यात्‌र तत्‌ पुटं भूधराभिधम्‌ ॥ 
इति सूधरापुंटः d 


(1) The text reads ge, which is incorrect. 
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गोवरेवी तुषेर्वापि मावाकर्षमितेः पुटम्‌ । 
यत्र तज्ञावकास्थं स्थामुदुद्रव्यस्य साधने ॥. 


vfq लावकापुटः 


इति श्रीपश्चनाभ एनुखओयशोधरविरचिते 
रसप्रकाशसुधाकरे दशमोऽध्यायः । 


— 


अथातः संप्रवच्यामि धातूनां कौतुकं परम्‌ । 


R 


खामुभूतं मया किञ्चित्‌ xe यच्छास्रतः खलु ॥ . 


ace कथयिष्यामि यत्‌ wem ना सुखौ भवेत्‌ ॥ 
रसकं दरदं ताप्यं गगनं कुनटोसमम्‌ । 
रत््रुह्ोपयोभि् we येहिनसप्तकम्‌ ॥ 
जलयन्येण वे पाच्यं चतुर्विशतियामकम्‌ | 

तेन वेध्यं दुतं तास्त्रं तारं वा नागमेव वा ॥ 
सहं(शत)वेधो तु तत्कल्को जायते नाच संशयः ॥ 
एकभागस्तथा सूतो वजवल्याथ महिंत: । 

aa त्रिनिष्पाच्य रसे पञ्चभागसमन्विते i 
faze च रागिण्या पोतकल्कं प्रजायते ॥ 


षोड़शांगेन दातव्यं xd ara qmd. 

आयते प्रवरं हैस We वणचतुद्द शम्‌ ॥ a 
| इति हेमक्रिया i 

aana daa miaa दिवसत्रयम्‌ । 

SAC MCI मह येहिनसप्त कम्‌ । 

जलेन धौतं तावचं यावद्देमनिभं भवेत्‌ ॥ 

दरदं रसदेशोयं' गोमूचनव खेदयेत्‌ । 

. -दोलायन्छषेऽष्रिः चत्वारि प्ाच्छुद्दतमो भवेत्‌ ॥ ` 

` मनःशिला पद्मनिभा cat चैव सुशोभना à 
खदिता सुनिपुष्यस्य रसेनव तु दोलया. | 
याममदैमिता set सव्वकार्येबु योजयेत्‌ |. 
नवसारम्तथा सूतः शोधितोऽस्निमति Be à 
समभागानि सम्भाणि मईयेब्निस्वुकारसेः । 
मातुलुङ्करसेनव कुमारोसुरसेन वा । | 

सर्य्यातपे विमहोऽसौ पाचितो जलयन्धके । - 
दिनानि भोलि तीव्राम्नौ कुर्व्यात्तदवतारयेत्‌ ॥ 


(1) . The text reads «u&stil, which is incorrect 
(2) fx [Swifw] is grammatically incorrect.- . . . 


sapien " 
Wait वैधयेत्तारं ysfa प्रजायते । 
जलभेदो खदा न स्यान्नात्र कार्य्या विचारणा ॥ 
शिलया मारितं नागं कुमार्य्यः खरसेन तु । 
पुटद्दादशयोगेन नागभस्म प्रजायते ॥ 
शतसंख्यानि वे qalq yerd शरावे | 
quat: खरसेनेव भावयेहिनसप्तकम्‌ । 
पूव्वैवत्‌ पुटनं कार्ये शतसंख्थानितं तघा । 
'सूतगन्वशिलाददट्रुसमं चेन्नागभस्मकम्‌ । 
चिंशदनोपलेदंद्यात्‌ पुटं वाराइसंज्ञकम्‌ ॥ 
अनेन विधिना सम्यक्‌ शतसंख्यानि दापयेत्‌ | 
yera wd चोणि शतानि दादशाधिकम्‌ ॥ 
पंश्चाहढ़े काचमये कूपे हात्रिंशयामकम्‌ | 
agafi प्रदद्याच्च SIEM समुद्दरेत्‌ ॥ 
तलभस्म ग्रहोतव्यं वेधयेत्ताशदइक 0 | 
शदहेम wis नात्र कार्य्या विचारणा ॥ 
इष्टप्रत्यययोगोऽयं कथितो नाच संशय; ॥ 





Sxtracts from 
RASACHINTAMANL. 
मदनान्तदेवसुरिविरचितात्‌ रसचिन्तामणेः 
SHAT: AAT: | 


dard तोरिकां सूतं कासोसं लकुचद्रवः | 
faga खस्धभाण्हखं wal दिनत्रयम्‌ ॥ ७६ ॥ 
इख्छिकायां तदारोप्य काठ्वक्लिक्धियते | 
दिनत्रयेःप्यतिक्रान्ते भस्म deed भवेत्‌ ॥ ७७ I 
म के. 5. & 8 8 

इति चयोदश भस्मसूतः । 
wad द्ादशांशः स्यात्‌ शिखिग्रोवं च तुत्यकं i 
षडू गुणं माचिकं नेत्रभागं are मनःशिला! । 
भागचयमिदं are शोभनागतकवर:* ॥ ३८ ॥ 


(7) चापि नेत्रभामा मग:शिला is the correct reading‘ as: 
stated in the margin of the text. 

(2) अयो भागा अपि qe, शोमना गतककरा: is the correct 
reading as stated in the margin of the text. 


Mo eins 
गंधक वयमेवास्ते काचमाचोरसेभुंशं । 
दिनसप्तात्र RAM भावना मईनं क्रमात्‌ ॥ ३० d 
riga यन्बेण तेन नि:सारयेद्वुधः | 
TA AKURATA Ed काथ्चकरं परं ॥ ४० ॥ 
अवयं तइट सत्वं fda कमसाधन ॥ 

| इति रसकसत्वपातनं i 


त्रिवारं गकहतं तास्रहेमइयत्रयं i 

qa तालस्य मांसकं योजयेत्‌ सबकासदं ॥ 93 
yaad wqud ताम्रगंध कमारितं | 

तयोर्यत रम्यं जायते कांचनं शुभं ॥ ss ॥ 


afa ग्ोमदनांतदेवविरचिते रसचिंतामणी 
डेमोकरणप्रयोगः ॥ 


पारदं सोसकं गंध कुनटी तच्चतुष्टयं । 
चोजपूरांभसा पिष्टा ate दिनचतुष्टयं t १४८ ॥ ` 
aa gafa पत्राणि तेन तारस्य लेपयेत i 
चोजपूररसेनतत्‌ आतिमात्राग्नितापितं ॥ १०८. ॥ 
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एकाधिका भवंत्यत्र भावनायास्य विंशतिः à 
विशोद्यावत्तितं तारं भवेत्तारस्य कांचनं ॥ ११० N 
इति चिंतामणो हेमोकरणप्रयोग; |. 


हेमभागदयं तारं तथा तास्त्रं ATTA! 

एकतः क्रियते पत्मतिसच्झ निरामयं ॥ १११॥ 

जंबोरनोरसंपिष्टं खपंरस्थाषटटंकणं | | 

तेन तान्यथ पत्राणि लेपनोयानि वे बहु ॥ ११२॥ 

maa पुनदंखा मूषर्क गलितानि च । 

तदा तानि भवंत्यत्र हेमरूपाणि नान्यथा ॥ ११३ ४ 
इूति हेमौकरणप्रयोगः n 


एकभागो भवेदांरः तारं भागदयं भवेत्‌ | 
वेदभागं UIA सत्वं wem व दश | 
वंगभागं भवेत्पत्रं MARAT कारयेत्‌ ॥ १०९. d 
Zata पुनः आतं पत्रं WATS qat | 
वेलावरयमिदं आतं तक्रमध्ये निवेशयेत्‌ ॥ ११० a 
एवं तारं भवेच्ूनं परोक्षाच्मंमापदे ॥ 

.डूति तारोत्पादकं ॥ 


HINDU CHEMISTEY 1 
qua पिथते खंल्वे वरिफलाहिंगुटंकण: i 
मध्वाज्यमिश्रितं are सत्रं पातयते wd» ge ॥ 

| _ इति तुल्कसल्वपातनं ॥ 
खपरः aa qe कीललेन जलेन च | 
वटारोइजलेनापि पणचूर्णन शोभनः ॥ ७५ ॥ 
गुड़टंकणसंमिय्रस्त्रफलाक्षाथमर्दित: । _ 
FAS कूपके AAT धाम्यमानो भशं च संः॥ ७६ ॥ 
खेतधूमोदुगमे जाते तत SATA कूपकं । 
सावधानं करेणव भूमी तं चाध आनयेत्‌ ॥ ७७ ॥ 
पुनश्च धाम्यते कूपः तथाजातं च तं पुनः 
कूपक च JAHH तथा तं नामयत्‌ पुनः ॥ ७८ ॥ 
सत्वं खपरकस्यतत्‌ नागरूपं पतत्यधः ॥ ७९. ॥ 

इति खपरसत्वपातनं ॥ : 





° Extracts from 
, RASAKALPA, 


रुद्रयामलान्तगतात्‌ रसकल्यादुद्ृताः 
START: | 
शिवं नला carat चण्डिकाचरखं तथा | 
क्रियतेः रसकत्पोऽयं रसब्नानविशारदः? ॥ १॥. | 
॥ अथ bus 
अतेजा अगुरुः श्रो लोइहा(ऽ)चञ्चलो रसः? । 
यदा! नावत्तयेदड़ो ATE गच्छेत्तदा खतः ॥ ४० ॥ 





(1) The text reads करोंमि, which is grammatically 
| incorrect, | | 
- (2) The reading in the text is विशारदम्‌, which is 
incorrect. 
(3 The text reads रस, which is incorrect. 


(4) The text reads यदामावत्ततेत, which is not correct. 
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दन्ते झड़ मणो वेणो रक्षयेत्‌ साधितं रसम्‌॥ ४२ ॥ 





इति श्रोरुद्रयामले रससंकेतक नाम 
प्रथमोज्लास:। _ 
हेमरूम्याकवड्ञाहि' लौहा लोहाः? षडोरिता; । 
- अक्षत्रिमा इमे येषां वत्ताद्याः up कृत्रिमाः ॥१॥ 


सन्तो वदाव्ञञलिपुटो gare विज्ञापयाम्यहम्‌ i 
कपासुधारसयुता दृष्टिग्रग्य प्रदोयताम्‌ ॥ 
महारसाः सुस्तत्रादावट पारदहहिङ्गले । 
वेश॒वं WAG गेलं चपलं रसको;मलम्‌ ॥ ` 

-o (महारसाः) 


'(1) The text reads थह, which is grammatically 
incorrect. | ` | 

(2) छोहिलोंडा is the reading of the text, which seems 
to be incorrect. 

(3) The text reads रेवात्तद्यासुक्ृतिमा, which is pal? 


ably an error. 


sino nid 
sp JAA कान्तं राजावत्तमधाज्जनम्‌ | 
वर्ज वेक्रान्तक चेव Zed च रसा बहु ॥ 

(रसाः) 


गन्धकं तालकशिले कितिसेचरगेरिकाः i 


इत्यादयस्षोपरसाः सर्ब्बाचाय्यरुदोरिता: ॥ 
(उपरसा:) 


सितासितारुणं पोतं गकं तञ्चतुर्विधम्‌ ॥ 
तालकं द्विप्रकारं स्यात्‌ गोदन्तः पाटलच्छविः' ॥ 
रक्ता पोता शिला इधा पूव्या सेष्ठोत्तराधमाः ॥ 
बहुप्रकारा सौराष्ट्री कासोसं त्रिविधं मतम्‌ऽ ॥ 
कासीसं पुष्यकासोसं होरकासोसमित्यथ ॥ 
गरिको द्विविधः Ma: सौवर्णों लोहितस्तथा ॥ 


(1) The text reads qearefa, which seems to be 


incorrect. 


(2) qatidan is the reading of the text, which 


is incorrect. 


(3) The text reads कासोसस्थिविधी मतः, which isin- 


correct, as it is mentioned neuter in the next line. 
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कङुःहादोन्‌'' रसान्‌ केचिदाचार्य्या aaf वे । 
अस्माभिरिह aaa सुनिमार्गामुसारिभिः ॥ 


—— 


इत्येष प्रोदितो मार्गों ससशोधनकर्शणि । 
खच्छन्दभेरवाद्युतो गोविन्दादिसमाष्ृतः? ॥ 


— 


लवणं चूलिकोडूतं गःथकेन समन्वितम्‌ | 

wares’ चितराद्रं मूलभस्मप्रगालितम्‌ ॥ 
गोमूत्रेण शतं भाव्यं ART जारयेत्‌ शनौ! । 
aa संपर्कतः सूतो राक्षसो भवति भ्रुवम्‌ ॥ 





(1) The text reads कंकष्टादौन्‌. which is an error of 
the scribe. 

(2; The text reads समादित:, which is incorrect. 

(3) The text reads सर्वाश, which seems to be: 
incorrect. 

(4) afm, as given in the text, is grammatically is 


correct. 
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एतदेव fad दद्यात्‌ water हेमजारधैः | 
सुखं संजायते तेन जोय्यते चः विनिश्चितम्‌ ॥ 
इति सोरुद्रयामले रसकस्ये उमामहेश्वरसंवादे 
रसशोधनप्रकारः ॥ 


इति संधानयोगोऽयं जारषिऽतिगुणावहः l 

प्रकाशितः संप्रदायक्रमप्राप्तः शिवोदितः ॥ 
इति सोरुद्रयामले vua उमामहेश्वरसंवादे 

रसाधिकरणोः नाम faeta: 


महारसानां wai रसानां शुधिरुअते । 
सथवोपरसानाखच MAZZA AAT ॥ १ ॥ 


द 


` 'कदलोपत्रजनोर: ATA भावयेत्‌ शतम्‌! । 
गन्धवतलमध्वाच्य-पक्षमिकं दिनचयम्‌ ॥ 


(1) The text reads Gaareat. which is not correct. 


(2) The text reads 4, which appears to be an error. 


(3) The text reads रसाधिकारेणा, wnich is incorrect. 
(4) The text reads sts, which is senseless. 
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तत्ताप्यं वखमूषायांः पक्षायां निश्चिपत्ततः à 
लोइसखानकरखं तत्समं तत्र निष्पचेत्‌ ॥. 
Egi प्रकल्मयेन्मूषां! कोछिके विनिवेशयेत्‌ । 
अङ्गारः खदिरोडूते: धमेद्भस्त्नादयेन वे ॥ 
वक्रनालयुजा TS ताप्यस्य पतति भुवम्‌ ॥ . 
xi सशब्द्य4 यदा वेश्वानरो भवेत्‌। 
तदा Web तु पतितं जानोयात्ान्यथा क्कचित्‌ ॥ ` 


रसकं खेदयेदादोऽ पटुचूणकतं बुध: । 
agiia वल्लेण EZ बध्वा च डोलिकाम्‌॥ 
p (2) quami ugar is the reading of the text, which 
appears to be incorrect. 
: (2) The text gagas is evidently incorrect. 

(3) कोष्टकानि fataaq is the reading of the text, 
which has no meaning at all. | 

(4) The text reads aaqa, which is grammatically 
incorrect. 

(s) रसकांग्रदयैदादों 5 the reading of the text, which. 


“seems to be incorrect. 
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कलवा भाण्डे च॑ संजले' सेदयेन्मासपञ्चकम्‌ | 
उद्दत्य पश्चाद्रसकं Gana? विचुणयेत्‌ i 
पादोंशान्‌ मालतोजातं सगुड़ं UY AAT । 

. meg रेवकों च निशामं कुल्नजोरकान्‌ः ॥ 
तत्‌ wei चूणितं mer गोपंचकविभावितम्‌ i 
gar तद्वटिका; पद्यात्‌ छायायां शोषयेत्तंत; ॥ 
ग्कोष्ठरेनाग्निना! पथाडमेद्भस्ांदयानिले: | 
सत्रं पतत्यसंदेषं स्थिररङ्गं हट बहु ॥ 

-एकमासं द्विमासं वा रसकं खेदितं यदि | 

न maai तञ्च कोष्ठ wa नालभूषया ॥ ` 
इति सम्पादितो मार्गो दुतोनां पातने स्फुटः । 
साचादनुभवृष्टो न मुतो गुरुदशितः ॥ 





(1) छत्रा भार्डेम सजले is the reading of the text which 
15 Incorrect. | 


(2) The text reads gaa. 

(3) The text has जौरकां, which is grammatically’ 
ineerréct, i 

(4) The test reads #tetarfyat,which is not.carréct 
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लोकानामुपकाराय एतत्‌ wei निवेदितम्‌ । 
akat चेव लोहानां द्रावणं परिकोत्तितम्‌। . 
इति श्रोरुद्रयामले रसकंल्पे उमामहेश्वरसंवादे 
सव्वलोहद्गतिपातनाधिकार: TATA! ॥ 


Extracts from | 


RASARAJALAKSHMI, 
विष्णुदेवविरचितायाः रसराजलच्याा; 


WITT: — 
यस्थेच्छाहूःरवक्षरो सुकुलिता नानाकलाकौतुक: 
चातुर्येकविलोलपल्षववतो कोसतिप्रसूनप्र तू: । _ 


MÀ — oe M oo — t MÀ Ó— —ÀÀ नमन, 


(1) समाप्त शभम्‌ is the reading of the text, which is 


not correct. 
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संनिर्वापयति ज्बरचयमहो च्छांयाकलापनुणां 

सोऽयं पातु विचारमूत्तिरखिलं कालापलीोट्‌ जगत्‌ १॥ 
जयति दुरितसपस्तंडमंोद्यदर्पः | 

_ प्रवलगदविनाशः सेविविध्वस्तनाशः 1 
शिव इव विज(वोज ?)मंत्र: संहितायोगमंत्र: ` 
दिएुरहरतनुजस्तेजसः कायपुंजः ॥२॥ ` | 


इति सोपर्हितमहादेवतनयश्रोविष्णुदेवविरचितषछं 
रसराजलच्य्रामुन्नास: प्रथमः d 


fea रससागरं. शिवक्षतं सोकाकचण्हश्वरो- ` 
तन्द्रं सूतमहोदधिं रससुधाम्भोधिं भवानोसतम्‌ । 
व्याड़िं सुखुतसूत्रमोशद्वदयं खच्छंदशक्त्यागमं 
श्रौदामोदरवासुदेवभगवद्‌गोविन्दनागार्ज नान्‌ í 
` प्रथसः उल्लासः | 
सच्छ॑दशहधागमसारभूतः | 
रुमुदुतो विशुभिषग्वरेण ॥ ११० ॥ 
` हितीयः ware: | 
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आलोक सुद्युतं हन्दद्रोतवरकादिकाम्‌ । 
waa वाभटं सिदसारं दामोदरं गुरुम्‌ ॥ | 
wala: उल्लासः । # 


* Foll, 1—43. Linn. 10. Rasardjalakshmis, de medica- 
mentis metallorum et. fossilium ope conficiendis tiber. a 
Rámesvara (bhatta), Vishnus filio, compositus, Incipit : 
आनंदेकरसे विकल्पकलनानिमुकबोवादाकि प्रामंत्यावधिसंगतिव्यपबते etc. 
1 १५ खशिसुखोमंथगमंबनेन (1. @itgito) sphurad Rasém- 
bhodhi-gabhiragarbhit | sri-Vishnudevi (o devi) labhate 
prayatnát sri Vishnuvatsái Rasardjalakshmim t 2 1 Drish- 
tvemun ‘ Rasasázaram, Sivakritam’ ari-Karkachandesvari- 
tantram, Sátamahodadhim, Rasasudhámbhodhim, Bhavání- 
matam, Vyádi[m], Susrutasátram, Ísahridayam, Svach- 
chandasaktyágamam, sri-Dámodara-Vásudeva-bhagavad- 
govinda-N ágárjunán 13) आनंरमामरकरं vasi शागखरूपं निजभाव- 
युक्तम्‌ । योगोंद्रमोखं भवरोगवैदां योसद्गुरु नित्यमहं गमामि ॥ ४॥ 

महारसाः खुक्तत्रादावटी पारदर्दि गले । | 

Sw ससक AT चपलं रसकोमलम्‌ ॥ ४ ॥ 

was तुकं (tutthakam) कांतं राजावर्तमथांजनं | 

Tare कांतक (० vaikrdntakam) चैति caw च रसान्विदुः ॥९॥ 
तालकं बंधकशिले चिविद्ेचरमैरिका: i 

इत्यादभसोपरसाः पूर्वांचा्यददीरिता: y o ॥ 

Aufrecht's "Catalogus," p, 321, No. 761. 
6 
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Colophon at the end of the Rasarajalakshmi— 
राजन्‌ (सश) शावरिवक्सराद्यदिवसे वारे हिमांशोरिदं 
चंचदृभूतलपत्तने विजयिनि शोबुक्षपध्योपत: । 
me वद्यकसाररूपमकरोत्‌ श्रोविशुदेवः कविः 
वाम्देवोचरणारविंदसकरंदामो दसौ i 


— 


Extracts from 


RASANAKSHATRARALIKA, 


मधनसिंहविरचिताया: रसनचत्रमालिकायाः 
SHAT: AAT । 


' चतुञ्चतुःशंखकपरिकामां 
सतक्रजस्बोरविमहिं तानाम्‌ । 
अआफेनमाचोकविषददयानां | 
पलं पलं दन्तिफलान्वितानाम्‌ n २५ ॥ 


es 
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यतभस्मगन्यसूता दवितयं aA VEUR | 
दग्धा स॒गस्य शङ्कं त्रिगुणं eur रसाईविषम्‌ ॥१२३॥ 
चित्रकशोतशिवाद्वषषदशमूलदिवनदविल्वगिर: | 
कलहत्तारविकतक: प्रत्येकं भावनत्रितयम्‌ ॥१२४॥ 
दश्वा सुसिद्रमातरी मारिचधूपेन धूपितः सम्यक्‌ i 
खच्छन्द्भरवाख्यो रसः समस्तामयध्वंसो॥ १२५ | 
त्रिकटुकरसेन युक्ती विशेषतः सब्रिपातहरः | 
ग्रहणिगदामयशूलब्रणविद्रधिवातयुल्मजयी ॥१२ él 
इति खच्छन्दभरवों रस; ॥# 
दूयं मालविभूपालभिषजा भिषजां मता । 
कृता मथनसिंहेन रसनचत्रमालिका ॥ १४२ ॥ 


इति रसनचत्रमालिका समाप्ता॥ सस्ति 
संवत्‌ १५५७ आश्‍विन कृष्ण ५ सोमे | 





e The स्वच्छन्दसेरव रस्त mentioned in the रसनचच- 
मालिका is quite distinct from that, which is stated in the 
waefaarafe. Neither has it any analogy with what is 
described in the रसखसमुशय- 


Extracts from 
-RASARATNAKARA. 
नित्यनाथविरचितांत्‌. रसरक्नाकरात्‌ 
उन्नताः झोकाः । 


"WU शम्भुना पूव्यं रसखण्डे रसाणवे | 

रसस्य वम्द्नार्थे च दोपिकारसमङ्ग ले ॥ 
व्याधितानां हितार्थाय प्रोज्लं नागाव्येनेम यत्‌ t 
wa चपटिसिदेनः स्र्गवद्यकपालिके | 
अमेकरसशास््रेषु संहितास्रागमेषु च | 

aga वाभटे AA FAS वेद्यसागरे ॥ 

अन्येथ बहुभिः सिद्ध: यदुक्तश्च विलोक्य तत्‌ । 

तत्र यद्यदसाश्यं स्थादृयद्यद्दुश्भमौषधम्‌ | 

तत्तत्‌ wad परित्यज्य सारभूतं ससुद्दुतम्‌ s 
कचिच्छास्त्र क्रिया नास्ति क्रमचापि न च क्षचित्‌ v 


(7) ofat is the reading in the Sanskrit college: 
MS. 
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मात्रायुक्तिः क्चित्नास्ति सम्प्रदायो न च क्वचित्‌ । 
तेन सिद्दिन तत्रास्ति रसे वाथ रसायने ॥ . | 
Ta वादे प्रयोगे च तस्मादूयत्ञों मया कत: ॥ 
यद्यद्‌ गुरुमुखाज्ज्ञातं स्रामुंभूतञ्च यन्मया | | 
तत्तज्लोकहितार्धाय प्रकटी क्रियतेऽधुना ॥ 
प्रथमोपदेश | 





इति योपाव्येतोपुचनित्यनाधसिद्दविरचिते रसरल्लाक़रे 
WIE रसपोठिका नाम प्रथमोपदेश: । 


परोक्षा मारिते सूते कत्तथा च यथोदिता । 
अधलुषाग्निना तप्तो झचोंणस्तिहते यदा | 
तदा भ्म fiatagri यामं निरोचयेत्‌ | 

| ढतोयोपदेशे । 


zal शृङ्गेऽथवा वंशे रचयेत्‌ साधितं रसम्‌ ॥ 
agale । 


अथात: Brae सूच्छनाविधिरुअते । 
मेघमादावचा हिङ्गशूरणम इयेद्रसम्‌ ॥ 
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नष्टपिष्ट न्तु सद्गोलं fara avaete: i 

पचेल्लवणयम्स्थं दिनेक॑ चण्डवङ्किना ॥ 

GAG समादाय ES TAT AIRY | 
SETA गन्धकं qur दस्ता सोमानले पचेत्‌ ॥ 

जोणें गन्धे पुनदेयं षड्भिर्वार; समं समम्‌ | 

षड्गुण गन्धके TT मूच्छितो रोगहा भवेत्‌ ॥ 

चतुर्थोपदेशे + 


. §xtracts from 
DHATURATNAMALA 


धातुरत्नमालाया: 

प्रारम्भः | 
प्रणम्य विततों शतिं जिरध्युत्पत्तिकारिणों । ` 
धातूनां रल्लमालायामभिधायं करोम्यई ॥ १ ह 
ब्रह्मडिष्णुहराद्यान्‌ ये मर्ता ध्यायंति नित्यशः । 
ज्ञानदानप्रदानाय सा मे famuli सता ॥ I 
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'प्रथ धातूनां रक्षमालां वच्यासि। | 
adi हेमं तथा ate नागं ii तथायसं । | 
खपराश््रकमोतं च प्रवालं तालकं शिला ॥ R N 
सुवणमाक्षिकं सूतं होरकं च ब्रवोम्यई । 
सबधातूपधातूनां लक्षणं मारणं गुणं ॥ ४.॥ s] 


अथ रोप्यमारणं | | 

Dat qe समादाय नागेन गुरु शोधयेत्‌ । 
शुद्द तारे पुनः पश्चात्‌ सूत्मपत्राणि कारयेत्‌ ॥ ५॥ 
निंबचिंचिणिद्राचाभिः शोधयेच्च एथक्‌ एथक्‌ । 
चालयेदुदकः सार्वं तथा दुग्धेन शोधयेत्‌ ॥ ६.॥ 
गंधपारदयोरक्य किंचिद्दंग च घषयेत्‌ । 

. द्राक्षाया gaiga तारपत्राणि शोधयेत्‌ ॥ d 
qaaa विनिक्षिप्यं लेपयेद्वस्त्ररत्तिकां।.. 
चिपेदुगजपुटे गत्तं ज्वालयेद्बहुळाणकान्‌ ॥ ८.॥ . 


समा प्ि:-- 


ग्रंथी वद्यकनामायं रससिद्दांतसागरात्‌ । 
घातूनां रत्नमाला च ततो वद्यस्य हेतवे d १७६ ॥ 
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aAa भयत्रस्ता रोगग्रस्ताच ये नराः 
रब्रमाला कता तेषां वद्यात्रां हिताय व ॥१७७॥ 
इति योवद्यकशास्त्रे अश्विनोकुमारसंडितायां 
धातुरब्रमालायां समाप्तोऽयं ग्रंथः ॥ 


The following is taken from Aufrecht’s “Cata- 
logus" — No. 760 

Incipit :-—yapq सारदां शक्ति सश्टेरुस्पत्ति- 
: कारकां । धातूनां रबमालां च विबोधाय करोम्यहं 
wen ब्रल्माविशुहरान्‌ erts ध्यायंति नित्यशः à 
तेषां वरप्रदानाच सा मयेवसुदोय्यत ॥ २॥ रूप्यं 
हेम तथा ata नागं ii तथायसं। ut गगनं 
War प्रवालं eremi शिला ॥ ३॥ mfa गंधकं 
सूतं होरकं च ब्रवोभ्यष्ं । सवधातूपधातूनां लचणं | 
मारणं गणान्‌ ॥ ४। रूप्यं शब्द समानोय नाग- 
सूषा मु शोधयेत्‌ । शह तारे पुनः पसात्‌ Wu 
पत्राणि कारयेत्‌॥ qu निंबुचिंचिणोद्रा्षामिः शोधनोयं 
TIA Ves! चालयेदुदकः साइ तथा दुग्धेन 
शोधयेत्‌ ॥ à do गंधकं पारदं रूप्यं किंचिद्वंगं च 
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चषयेत्‌। द्रा्ारसेन संयुक्त तारपत्राणि लेपयेत्‌ 
॥ ७॥ aa यत्ने विनिचिप्य लेपयेद्वस्तरखत्तिकां । - 
: RA गज ;टे गत्ते ज्वालंयेध ग्रहोपलेः ॥ ८ ॥ 

- In fine libelli disticha haec leguntur : 
ग्रंथो वेद्य[ क]नामायं Rasasiddhdntasigurat | 
घातूनां रक्षस्राला च छता वद्यसुहेतवे॥ १॥. 
मरणेभ्यो भयत्रस्ता रोमग्रस्तास ये नराः | 
रत्नमाला हि घातूनां छता तेषां हिताय वे ॥ २ ॥ 
Játyá Gurjarakhaodas cha, Devadatto 
: hi dharmavit | 
-Harer námábhidhánasya सुतस्तस्य भिषग्वरः ॥३॥ 
संहितारसकर्माणि यस्य बुद्चिगरोयसो i 
तेन शास्त्रविधिन्ञेन छता tam मालिका d 8:1 
इति देवदत्तकतवद्यकशास्त्र धातुरबमाला ॥ 


Extracts from 
RASAPRADIPA. 


रसप्रदोपादुइता: झोका: । 


AMS. from Alahabad, 
B~—MS. from Benares. 
अथ शङ्कद्रावरसः | | | 

स्फटिका! नवसारथ waar च सुवच्चिका । 
gaq दशपलोन्मानं गन्धकः पिचुसंमित:3 u 
चूणयित्वा चिपैद्गाण्ड़े wat स्टद्विलेपिते* | 
तन्मुखं सुद्रयेत्‌ सम्यक्‌ HJATA च ॥ 
सरन्त्रोदरकेणेव yari तिय्थक्‌ च धारयेत्‌ | 
अध: प्रज्वालयेदर्छिं हठादुयावद्धसः Wag ॥ 


ee mec à 


(1) A reads स्फाटिका. B reads स्मुटिका- 

(2) B reads सुसेता, which is not correct. 

(3, B reads fodfaqa:, which is not correct. 
(a) fa लेपित is the reading in B. 
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शाणेकं सेववेद्यब्रात्‌' दन्तस्पर्शविवव्जितम्‌ । ` 
गुख्मोदरयक्क्ूप्ञोहग्रन्यियच्मादिशूलनुत्‌ ॥ 
बलघुषिप्रदो ह्येष Ya च जारयेत्‌ क्षणात्‌ । 
विलोक्यतां महालोका रसमाष्टाम्प्रमट्टतम्‌ | 
कपईकाश लोहानां यिन्‌ क्षिप्ता” गलन्ति fa 


—— नर 


फिरङ्गव्याधिः- 
afta रसकपरम्‌ उपला च एथक्‌ एथक्‌ | 
टङ्कमात्रं विनिष्पिष्य तास्वृलोदलजः रसः ॥ 
JAJETA RAAT भिषयुत्तमःः । 
सायं प्रातः सम्रोयात्‌’ एककां दिनसप्तकम्‌? | 





(1) B reads aq. 

(2) A reads fem. 

(3) A reads विनि:चिप्य. 

(4) A reads चतदेशेक्षेषां. * B reads aariat. 
(s) B reads faaataat, which is incorrect. 
(6) Breads समक्णौ यात्‌; which is incorrect. 
(7) दिनसपूकं, an incorrect variant in B. 
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सहता योलिकाः देया भोजनाथे निरन्तरम्‌ (o 
. फिरंइव्याघिनाशाय वटिकेयमनुत्तमा ॥ ४ 


(2) गोषुमरोटिका ved. 
* The following is taken from योमतरद्विपी of Tii- 
anallabhatta, printed in Bombay in the Saka year 1870; 


यंत्र सूसिह डमरुसमासीा 

निधाय सूतख पलानि पंच | 
Whangarei टकैश्टिकानां 
'सर्गेरिकाणां तुवरौयुताभाम्‌ ॥ qo a 
aiant aama 

qaia चीपुरितों निदध्यात्‌ । 
waa zu afia 

पिष्ट रसीनस्य शरावमेकम्‌ | ६१ ॥ 
समक्रमिणाच निधाय खंडे- 
राष्छादयेत्‌ aiaia | 
च॒बंप्रलिप्तोदरभूध्य ae 

संस्याप्य WERT TF FIRM ॥ ६२९ ॥ 
प्रव्यालयेदड़िसघ: क्रमिः | 

संस्थाप्य खंघोपंरि serae । 

afr प्रदद्याइिनषट्कमत्र 

aq arama परिग्रक्ष guest 
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च्त्ट्रोदयाख्यरसवणने : e 
दयाख्यरसंवणने-- ` 2 
काणे खासे फिरङ्गाख्य रोगे च परमो fra: । : 
अथ उपायान्तरम्‌-- . 
JUAU JARIT पारसोकयमानिका.। 
भन्नातकफलं चापि पलमानं एथक्‌ पुधक्‌ ॥ . 
á द्रोणपुर्धापयसा प्रपिष्ट 
PARAMI T । 
क्ष्मां प्रहरवयं च 
Wf प्रदद्यादय शौतलांगौम्‌ ॥ ६४ ॥ 
निष्कास कूपीं सिकताखायंत्रा- 
SN कंठस्थमसु WI । 
कपू रनामा रसवायकोऽयं 
यज्ञः पुराणेन qp Ww ६५ N 
निर्वातभाआ सरुखा च qur 
अलेन कुष्रामयमार्ऽनः स्थात्‌ ॥ 
facra IIT सकलकुडकालानलो- 
६खिलव्रशविनाशक्दूत्रणज गपु स्रः | 
सुवखसमवखंळद्दलहताशतेजखर: 
` समस्तगदतसख्करों रसंपतिः स कंपूरक:1 ६६॥ o 
इति कर्पू्‌ररसः वौद्धसर्जखात्‌ 1 
(1) B reads quam. (2) Breads wg चेव- 


a Mo 
पलाईमानः सूतः स्यात्‌ WZTSUST गुड: HIT: । 
-एकोक्कत्याखिलं कुर्य्यात्‌ aA: कषप्रमा णतः ॥. 
खादेदेकां वटीं प्रातर्यावदारोग्यदर्मनम्‌ । 
गोदघ्रवानुपानेन फिरङ्गामयनाशिनो' ॥ 
-निस्बुकेनः विना नेव वजनोयमिद्दापरम्‌ ॥ ` 


अथ उपायान्तरम्‌ — 
चोपचोनोभवं qu शाणमानं समाक्षिकम्‌ ॥ 
फिरङ्कव्याधिनाशाय भक्षयेक्षवणं त्यजेत्‌ d 


— 


(1) B reads फिरङ्गापवि नाशिगी, 
(2) B reads as केन. 


Gatracts from 


DHATUKRIYA or- - 
DHATUMANJARI. 


azna घातुक्रिया धातुमझरी वा is 
औगणेशाय नमः । 
पाव्येत्युवाच । 
अधानम्तरं' देवेश बूहि घातुसुसंख्कृतिम्‌र | 


येन विज्ञानसातंण araatarqufaa: ॥ १४ 
WISH उवाच । 


घातुसुस्चविधः प्रोक्तः giga स्रपच्चतः(?)3 । 
awa cuna चतुथसु निरामयः ॥ R N 





o The Ulwar- MS. (A) reads चातुक्रिबा, a part of the 
Rudraya’mala ; but the Benares MS. (B) reads घातुमञ्जरी, 
a pa t of the same. The two MSS. are exactly the same 
in subject matter, differing only in name 

(7) ^ reads अथानंतर, which is grammatically in- 
correct. 

(2 A reads ween amfa, which is grossly incorrect 

(3) The sense here is not clear 
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राजसे राजसो सिहिस्तामसे तामसी सदा i 


seared सात्विक आनोतेः सब्येसाधमम्‌ ॥ ३४ 


पाव्वेत्युवाच | 


कथ्यतां देवदेवेश सत्व राजसतामसम्‌ । 

अतीव qae धातोः काञ्च ललितम्‌ usn 
उपधातुक्रमेषव तैषां लक्षणसाधनम्‌ | 

विटकी च मुदा मुक्ता तेषां AUGI साधनम्‌ ॥ ५॥ 
उपकारोः yar नाना काथक्रिया शभा । 
वियोगयोगचाद्यल्यं वणमेदसु मारणम्‌ ॥ ६ ॥ 

समग्रं देवदेवेश विशेषा धातुक्त्क्रियाः 

येन विश्वानसात्रेण साधयेत्‌ wart: क्रियाः ॥ ७ # 


` (x) A reads अनोते, which seems to be incorrect. 


(2) A has गुणवती, which appears to be incorrect. .. i 
(3) कार्बा लचतखचिता:, a variant in A, which is not - 


correct. 


(4) A reads erroneously adu. 
(5) A reads eq, which is grammatically incorrect. 
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« महादेव उवाच । oo ae 
पृथिव्या गंभमध्य तु अनेका धातुस्ति्ठतिः। । 
fagar कियत्‌कालैन धातुर्नानाविधोदिता? ॥८॥ 
गुणलचणसंयुक्तां* साम्प्रतं न स्ररामि हः । 
we ते कथयिष्यामिः वद ब्रझाण्हवासिनि॥ 2 ॥ 
पाव्येत्युवाच । 
ये केचित्‌ आयन्त? देश ap area साग्यतम्‌ । ` 
भवतो*नुग्रहेणेव साधनाथंख सिध्यति ॥ १० ॥ ` 
(7) अनक्ष घातु तिष्ठति, a variant in A, which treats. the 


word चात in the masculine as well as in the feminine 
Senders 


(2) A reads faut, which is not correct 


(3 
(4) A reads syst, which is grammatically incorrect. 


wigarnfaaifem, an incorrect variant in A. 


~ 


(5) A reads करति इ, which is incorrect. 

(6) कथयामास is the incorrect reading in A. 

(7) Aand B read चरते, which is grammatically in- 
correct. 
. .(8) wam is the reading in A and B, whieh is not 
correct, — 

(9) साधबामर्थ is the incorrect reading in A and B. 


V 
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महोदेव उवाच | 
ry देवि प्रवव्यासि धातुं नानाविधस्थितिम । 
गुयलच्वससंयुक्ता यथा बुद्धि: कथिप्यति ॥ ११॥ 
सुख्यप्राधान्यता* ud रङ्लोइकःतास्रकः। 
रजतेनेवः WT धातोरुत्तमता सदा ॥ १२ ॥ 
मध्यमा TAA धातुःः नोचा च चपुसोसयो: | 
संयोगे. धातुनामा हि नोचा नोचतरा am TET 
संयोगान्ते निधा प्रोक्ता उत्तमा मध्यमाधमा। 
ताखजासलयो्योगेः नारोधातुः प्रजायते | १४ # 





(7) A and B read 4&7. 

(a) gamma is the correct reading. maT 15. 
„grammatically incorrect. 

(3) Aand B have tae.gara@:, which mars the 
metre. | | 

(4) A reads रक्तेमेव, which is not correct, 

(s) धातु; is used heze in the feminine gende: both by 
Aiand B. 

(6) Vide verse 20. 
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"एषाः सध्यो तमा प्रोक्षा का्थकार्ययोगके । 
"gerendae जाता धातु मध्यमा ॥ १५ ॥. 

' सोसकें? भङ्गदा प्रोक्ता का्थकाले सदोदिता । 
अनेनव प्रकारेण येन येन च कर्मसु १६ ॥ 
कत्तव्या जाघवों विद्या wat! बुद्दिविशारदे: | 
Wag सोसके जातं शद उत्पत्यकारकम्‌ ॥ १७॥ 
हाटके श्वेतता Blas Waar. रजते यदि | 
agza: शुभे VW लोहे च द्राविशों कला ॥१८॥ 





(1) Both A and B read vaq, which. is grammati- 
cally incorrect. 

(2) संयोभ is the reading in A and B, which mars 
the metre 

(3) A and B reads sitas, 

(4) A. reads भला, which is incorrect. 

(s) -A and B.read जाते, which is.incorrect. 

(6) Á reads weit. B reads weet. Both the read- 
ings seem to be incorrect 
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जासत्य भइऱहोना च काठिन्याभ्यधिकी परो à 
कला Tare धातूमां जातेभंवति शुद्दता' ॥ १८॥ 
कला एताहशो दिव्या: mm? fawey जायते। 
'शुक्वजासत्वसंयोगे नारोधातुसु' जायते॥ २० 0 
कार्य्यानेककरो AM पात्रामोद्सु'कोमला। 
मारणे मारण दिव्या चारणे AZA सथा ! २१॥ 
निगेन्धा वर्णरहिता जातिमेदकरो wa; ` 
THA gig काव्येकारणसंयुंला ॥ २२॥ 


(1) जाते भवति sm, a variant in A. ज्ञाते भवति 
cufgar:, an incorrect variant in B. T 

(2) A and B read are, which is grammatically 
incorrect, 

(3) A reada गारीधयलसु: Breads भारोषणवस्तु. Both 
seem to be incorrect. (Vide verse 14.) 

(4) B reads पाव्रासीदखु, which is unintelligible 

(5) A reads मता 


(6) Both A and Bread uag, which destroys the 
metre, 
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संस्कारे: संस्कृता wa! aafafead war | 
नानासुवखकांषु रुप्यकाय्मतु संयुता ॥ 22 I 
agita च याः SUD सुधामाय:शुसंसक्षता | 
mafaa श्रेष्ठा ज्येष्ठकास्थविधायिका' | १४ 1. 
समधा थ सुधामायः' ग्रासग्रहणग्राकः (१) 

` . ग्राहयेत्‌ ग्रासमात्रेण पाचयेदशम' स्त्रियम्‌ ॥ २५ | 
स्रकोयाशनसंपक्ष जाते भवति सिद्चिदा। 

अन्यथा नेव सिध्यन्ति जायते सग-अम्बवत्‌ ॥ २६॥ ., 








(1) Aand B want uw; thus rendering the foot 
incomplete. 

(2) A and B read 9, which is not correct. 

(3) aréfafga is the variant in A and B. 

(4) A and B read. विषायका, which is grammatically 
incorrect 

(5) A has an incomplete foot सर्वतेगुषा, B also has 
wif Age. 

(6). A reads urea, जन. B reads पाचयेत्‌ घने, Both 
of them seem to be incorrect. 

(7) B reads dgà. 
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तस्मात्तेनंव aA सुधामाय:!सुसंस्कति: । 

यथोज्ञसंस्कतियुताः सब्बेतों धातुरुत्तमाः ॥ २७ ॥ 

क्रियोचितसुसंस्कारान* कारयेद्यक्षतः सदा । 

यथोदितेलु संस्काररयुक्ता कार्थकरो सदा ॥ २८ ॥ 

सव्येलक्षणसंगुक्ता धातुधीता सदेव fu 

जायते नेव सन्देहः कार्थकारणकारिका ॥ २० ॥ 
पाव्यंत्युवाच | l 

'कियतृपरिमिता धातुः संख्या वदतु मे विभो। 

उत्पत्तिलेक्षणं qui स्थानं da^ एथक्‌ एथक qood 


(1) Areads guara. B reads warra. Both are 
unintelligible. 
| (2) Both A and B read संयुक्षा, which mars the metre. 

(3) सर्वे ते चातरुमाः, a variant in A and B, which 
is grammatically incorrect. 

(4) A and B read only संसारा, which is incorrect. 

(5) Both A and B read करकाः, which. seems to 
be incorrect. 

(6) B reads स्थान तेषां. 


; 





i 
1 


'कथ्यतां देवदेवेश लक््यलक्षणसंस्कतिः यता देवदेवेश सवालचणसंखति | 

मेदोऽमेदोऽथः योगय मारणं चारणं तथा ॥ ३१ ॥ 

पातनं द्रावणं चेव चोटनं जारणं तथा । 

सारणं जोवनं OE गोपनं लेपनं पुनः? ॥ ३२ ॥ 

जातिभेद: सुगन्धश्च मेलनं जरणं परम्‌ | 

समग्रं कथ्यतां देव उपधातुकरो क्रिया 33 ॥ 
महादेव उवाच | 

ay देवि प्रवच्यामि धातुस्यानानि लक्षणम्‌ | 

उपधातुरनेका हिऽ तेषां मारणचारणम्‌ ॥ २४ | 

अक्षयं राग(?१)'कारं च शोधनं बन्धनं तथा E 

मारणादि च यत्‌ प्रोक्तं तत्‌ wey बूयतां शुभः॥२५॥ 


(1) Faama is the incorrect reading in A and B. 

(2) A reads qa, which is senseless. 

(3) उपघातरनेकानि, an incorrect variant in A and B. 

(4) Both A and 8 want this word, which may.be 
supposed to be राम or बल here. 

(5) aq सर्व कथयामि ते, a variant in A. 
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पार्बत्युवाच । | 
` प्रधमं वदं देवेश धात्वलुक्रमलचणम्‌ | 
: प्रत्येकस्थानरूपं हि गुयसस्बन्धकारकमः॥ २६ ॥ 
महादेव vara ' : 
सण. देवि vada सिधान्तवचनं मम i 
येन विज्ञानमावश जायते धातुकत्क्रिया ॥ ३७ प 
प्रथमे धातुनामानि संचेपात्‌ कार्यकारणम्‌ । 
कथयामि च ते भद्रे पथात्‌ स्थानस्य संपदः! ॥१८॥ 
आदी सुवर्णनामानि संचेपात्‌ शतां ग्रिये-। 
खर्य vau ae हाटकं वङ्किरोचनम्‌ ॥ ३८ od 


^. सु(स)रङ्गं च तथा लोइं देबधातुमनोहरम्‌ । . 


वेशो? विश्ासगं चेव wad छृषिदेवता ॥ ४० d 
जोवनम्‌ असतं चव fuo हिमवतोद्भवम्‌* । 
देववश्ञ भगं दिव्यं संसारोशारणं महत्‌ | ४१ ॥ 


(r) Both A and B read संपदि, which has no sense. ' 
(2) A, reads बशो. 

(3) @a is generally used. 

(4) fewagyé is the correct term: 


` जोवनं-सब्बेलोकानांः नारोणां wart शुभम्‌'। 
santa विविधनासानि* गोप्यगोप्यतरायि चश8२॥ 
tad च तथा रुप्यं THT दोपकम्‌ । 
'शुभ्रज्थोतिकरं। खर्णेषद्वोजं तारक तथा ॥ ४३ d 
अनन्ता avid. तेषां कथा हृहदिकरांदच ये । 

स्थापितं लौकिक चेवः येनाग्रन्यसमूष्षनम्‌ ॥ gu ॥ 
शोतवोखें aga विषघ्नं वातनाशनम्‌ 1 
रसपुष्न्रोकरं MS, धातुपुत्लनकारकम्‌ ॥ ४५॥ 





(1) The first term in the previous verse is only staat. 
But here it 5 सम्बलोकजीवं, Hence there is no repetition- 

(2). अन्यानि विविधान्‌ नामाम्‌, an incorrect variant in A 
and B. 

(3) Arwana च is the reading in A and B, 

which has.no clear sense 

(4) . A and B read भसयोतिकरं, which is incorrect, 

(इ) A reads खौकिका Gan, which ‘leaves out चैव 


T RN 
रतिदं बइवोय्यें च शभधाम च-संक्तयम्‌। | 

. एतानि रजतनामानि शतान्यन्यानि सन्ति वे; vai) 
ard च? चास्बकाधिष्ठं gel नागस्य मईनम्‌ । 
नोलं च defin que चेव पातकम्‌ ॥ ४७ | 
उष्णम्‌ SURT सिहं कशं कालमइनम्‌ | 
Seit च कामोदं विषदं विषनाशनम्‌ ॥ ४८॥ 
WUT सहायबः AAN मार एव च। 
एतानि शखनामानि अन्यानि विविधानि च ngen 
sre च जरातोतं राजतं यशदायकम्‌ । 
रूप्यभ्राता allay त्रोटकं कोमलं लघु ॥ ५ ०॥ 


(1) A has अताम्यानि qua. B has शतागानि ada. Both 
the readings are grammatically incorrect 

(2) wis dropped in A and B. 

(3) The.sense of Wreftad secms.to be नो खमि = 
जौलशोमम- A reads चमनं, which is incorrect. | 

(a) A reads इंसर्भ- 7 

6) Aand 8 पे रहा चर, 
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wr wat वेव रसकं रसव्ैकम्‌ः । 

सदापध्यं बलोपेतं पोतरागं सुमस्मकम्‌ ॥ ५१ ॥ 
ura? खपरनाम aang सिदिदम्‌ः à 
रसराजाद्रंक कः छतं सिदिषुः जोयते ॥ ४२ A 
अपुस्तापहरं वङ्गं रजतारिय नोरदम्‌ । 
शौतवोय्यंकरं he रतिदं तापहारकम्‌ ॥ ४३ ॥ 


(1) रसचाईक, the reading in A and B, is not gram- 
‘matically correct. ` 

(2) at ig the reading in A.and B, which is in- 
‘correct. ` 

(3) Both A and B read wm सिद्धिदांगू, which 
‘is grammatically incorrect. | 

(4) umia wiry, an incorrect variant in. A 
and b 

(5) A reads हते fafay. B reads हते fefgg. Both 
are incorrect. 

(6) Both A and B read रजतानि 4, which is stnse- 
less here. 
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aei माइलादू(?)भूतं werd घातुशैषयोः । 

` एतानि बपुनामानि gf काय्येकारंक्म! ॥५४॥ 
सोसकं* धातुभङ्गं च aaa रोचकं परम्‌ । | 

` रक्तच taal च? रक्तवसुविवईनंम्‌ ॥ ५५ ॥ 
अन्तरूप्यं च TAN धातुभव्क्ञनकारकम्‌ । 
ग्राहकं रसराजेन भरोभ्याचोभणं परम्‌ ॥ wa V 
विचित्रं विनतं चेव नानारङ्गमदायकम्‌ । 
नागं नगालयं प्रोक्तं fara कण्ठशोधमम्‌ ॥ wo ॥ 
we षण्हकरं* चेव दुरितं षण्हकारकम्‌। 
एतानिः मागनामानिं काकाले प्रयोजयेत्‌ ॥५८४ 
लोहं च झायसं शूरं सूर्थक्विशारदम्‌ i 
इन्सकं खननं AATA ताटकं मलम्‌ P ५९. ॥ 





(7) wei बो्यकारकाम्‌, an incorrect variant in A, 
and B. | l n 
(2) A and B read wea. | 
(3) 8 has only vw stg च, which is incomplete. 
(4) Ageads खंड खंडकर चेव. 2 
(¢) A ànd B read unt, which is incorrect. 
(6) Ahas खड ww. B has ख्य मारक. 
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अजरं च जरायुत्ं धालाद्यम्‌ अवनोसुतम्‌ । 
कालेयं जोषणं कालं रुधिरं रोगनाशनम्‌ ॥ ६० d 
"fé सब्पधातूनाम्‌ अचोभ्यं जलवङ्िषु । 

afgd afealst च सव्वंधातुसहायकम्‌ ॥ ६१॥ . 
एतानि लोइनामानि चालवा काणि कारयेत्‌ । 
जायतेः सकला सिद्दिवियोगयोगसंयुताः ॥ ६२ d 
नामानि धातुसंयोगे जातानि तानि च Tq । 
specia जायते पित्तलं शुभम्‌ gR ॥ 
पित्तलं चेव नारोकं कफदं गन्धदुव्गयम्‌ | 

वणंदं wed चैव राजतं qmd लघु ॥ ६४ ॥ 
वङ्गतास्त्रसंयोगैन जायते dat कांस्थकम्‌ | 
कांस्यकं कोमलं चेव नेरसं रसकाठिनम्‌ः oo ६५॥ 





(x) A reads fad. र 

(2) वियोगाबीम is theyariantin A. विषोबायीग is the 
variant in B. Both the readings seem to.be incorrect, * 

(3) जावानिच ते शुद्ध, an incomplete variant in A 
arid B. s | 

(4) Abas maña., B has जायते aaa. 

(5), A'and B read erroneously wfad.. | 


i 


सोव्रनादं महाशब्दम्‌ उग्रकान्ति रविग्रहम्‌ । 
ज्यालापिधानं Oe च area? धूस्तररोधमम्‌ reti 
एतानि? कांस्यनामानि-काथेकाले प्रयोजयेत्‌ । 

, बसने धारणे चेव मुद्रे YATAR ॥ ६७ ॥ 
wat: सह पारदं दिव्यः किञ्चित्‌ प्रमेलयेत्‌ । 
जायते रसको नाम नानारोगहरो भवेत्‌ ॥ ६८ ॥ 
ang Teas होनो शृतधातुसु जायते | 
स एवं कोमलाम्बिख:ः“ सिन्दूरं आयते ध्रुवम्‌ ॥३८॥ 





(7) A reads www. B reads qep. Both the 
readings are, incorrect, 

(2) A reads arga, which has no clear sense. 

(3) A and B read एतत्ते, which is.incorrect 
(२: पारदो fiw is the reading in A and B, which is 
incorrect l 

(5) B reads रहरते, which is not correct ; 

(6) कोमबाग्रिसे is the reading in A and B, which 
is mot correct. 


e कॉ 
अनेका? खाधयेहिद्या मखयन्करोः क्रियाः t 
Wear मम गुणाः सब्बें क्ष्पितरोचना;* peel. 
MAERA जायते FAA शुभम्‌ | 

माना रसायमो विद्या साधयेत्‌ सा? सदेव हि fot 
रसरसका(?)' योगेषु राजमर्य्यादा जायते । 

राजकं जांयते माम नारी राजकंलागतिःः ॥ ७२ ॥ ` 
संयोगे साधनं दिव्यं वियोगी साधनं शुभम्‌ | 
वियोगं gardhi रसतास्रे शुभी विधि: ॥ ७३ ॥ 








(7) Areads एबेका. Breads eta. Both are ‘in- 
correct. 

(2) A-and B read करितरोचने: 

(3) wris not found in A and B 

(4) And B read रसारसयोगेवु, which is incomplete. 

(5) वाराराजकखागनिः, a variant in A. गारागकलागति!, 
a variant in B. Both the readings seem to be in- 
correct. 

(6 A and 5 read qufafir. 
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अनेका साधनो विद्या साधयेहव्यंकाहितम्‌ः । ` 
समते रसायगीं frat खस्थो,पि विक्ठतोद्यमो.॥58॥ | 
अनेनेव प्रकारे MTA नाम कर्सभिः। ` 
नांमकआज्ञता जाते चित्ते fear भवेत्‌ ॥७४॥ 
Tad कथिता घातोदुपधातोसु at शृणु. 
. - येन विज्रानमात्रेस कालकाल्याः न लिप्यते ॥ ७६ ॥ 
उपधातोसु मध्येषु श्रेष्ठ मातां रसायनी । ` 
तस्या नामानि वच्यासि ware स्थानगुणानपि$७॥ 





(1) A reads द्रथकोखिग:, B reads.geratfiga:. 

(s) A and B read नामक रदानात, which is un- 
intelligible. | E 

(3) A and B read faaan, which is not grammati- 
«ally correct. 

(4) - A and Biread.8, which is:incorrect, 

(5) A reads waaa के reads -काणकाष्यू. Both 
‘the readings are. incorrect. l 

(6y "Both A and B read qafa च, which is in- 


correct, 


eftard fier च रहदीसिकरो wert 

_ ताखं च इरिता इंसो 'खेतप्रोतविधायिनी ॥ ७८ ॥ 

_ नक्तकख प्रिया देशो निशा चेव निशाचरो à 

` पारदस्य चयकरो पचच्छेदकरो स्मुताः ॥ ७८ ॥ 
रोगहा ओोयिनो जैत्री जरांदारिद्रनाशिनो | 
एतानि तालनामानि संचेपात्‌ कथितानि त? ॥८०॥ 
युक्ती waa य;3 कर्ता अचोभ्यो$ जायते सदा । 
अनेनव प्रकारेण कत्ता कर्मादि साधयेत्‌ ॥ ८१॥ 
मन;शिला शिला भृङ्गी कुनटी च छतोद्यमा । - 
दरदाः भगिनो देशो सिन्दूरख सखी सदा ॥ ८२॥ 


() The 78th and 79th slokas are not found in A | 

S (ay, RR Fran, a variant in A and B, which 

Bone Ce 

(3 quent ये, an incorrect variant in A and B. 
(aj ‘A reads «pil, which is incorrect. 
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पुष्पा पुष्पवतोः प्रो शालिमो रसिनो erg 
एतत्त च शिलानाम” कार्यकाले प्रयोजयेत्‌ #८१॥ 

. werd चेव व्योमं? च गगनं area परम्‌ । ` 
geia aay वङ्िनादोग्नताक्छति$ ॥ ८४ ॥ 
अञ्जरम्‌ भरं घोरं घोरषंस्टलःनाशनम्‌। 

र समूल रसातौत॑ wy राज्यवदनम्‌ ॥ ८५॥ + 
अस्तम्‌ अमर” चेव महारुत्मुविनाशनम्‌ । 
एतान्यभ्रकनासानि ज्ञाता HATA कारयेत्‌ ॥८६॥ 
सोमलं मक्न राजं च विषं वातविनाशनमू। | 
शेतवोय्य' बलग्रन्वि नोलउळवलकारकम्‌ ॥ ८5॥ 
'खेदनं मेदनं चेव areata feat | 
- बन्धनं सव्यंधातूनां मारणं पारदे रसे ॥ ८८ ॥ 


(1) A reads yaaah. ——— 
(3) एतत्ते च शिला नामान्‌, an incorrect variant in A 
and B. . E 
(3) Generally used as व्योम 
(4) A reads बहिगारे एत: चतिः, which is incorrect, 
(5) A and B read iva, which is incorrect 
(6) A repetition of the name 


~S 
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गगनग्राइके दिव्य रसयुग्मे प्रमेलनम्‌ । 

'एतानि मन्ननामानि कारथकाले प्रयोजयेत्‌ #८८॥ 
होनघातोख नामानि संक्षेपात्‌ तानि च अणुः । 

येन विज्वानमात्रेण जायते पारदो क्रिया ॥ ८० ॥ 
gat सुक्षाफलं वारि वारिजं खातिसन्भवम्‌ । 
gram च सगरं np मङ्घलोदयम्‌ ॥ ८१ ॥ 
तेजसम्‌? wagi शोतलं शिलोमं मनः+ । 
wana कलं दीप्तं खियि सौभाग्य दायकम्‌$ ॥2२॥ 
रतिराअग्रहः शोभाकामसन्दोपनं तथा | 
मुक्लानामानि रम्याणि sre कश्माणि कारयेत्‌॥2 gt 


eee 


(1) A reads वते sẹ, which is incorréct. - 

(2) B reads मुक्षिमर्भ, which is not correct. 

(3) B reads aaa, which is incorrect. 

(4) B reads wm, which is not correct. 

(5) Afe सौभाग्बदायिमं, an incorrect variant in A 
and B. l 
. (6) Amd Bread 8 car, which is incorrect. 
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विद्रुमं acd! बेलावक्षोजातं प्रवालकम्‌ i 
` नोरसम्‌? अधरेसोमा शिखरं शिखरोद्ववम्‌ ॥ ०४ ॥ 
qui विवरं चेव uqu च विभूषणम्‌ i 
विहुमस्थेतब्रामानि! कार्थकाले प्रयोजयेत्‌ ॥ ०५ ४ 
Pra कूस्मकं चेव TASS’ सकालकम्‌ | 
"RH कर्कशं चेव कलिङ्गजातःमाशभम्‌ ॥ ८६ ॥ 
कचकं HEY HT लोके कचकटं तथा | 
एतानि gisa नामानि च विशेषत: ॥ 2७ ॥ 
We च जलजं चेव देववादित्रमेव च | 
विष्युवक्षभक? चेव सोमदेवतकं शभम्‌ ॥ ८८ ॥ 





(1) A reads विद्रुमे वरदं. B reads fagi वरदः 

(2) A reads गौरसै. 

(3) A and B read wz, 
'(4) - A has fagüenfa. B has विद्रसैबानि. Both Are in- 
"^ vob -- Eo D PE 

(5) ' कलिंग्रमाशभं is an incomplete variant in A and B.. 
(6) A has कलककददह:. B has कचकइः. 

(7) reads erroneously विश्ववज्ञसाभकं: 
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age च वरदं Wa AIFS 
अजेयं सव्वेजन्तुनां दानवास्थि वरोदयम्‌' ॥ ८८ ॥ 
गन्भीरं घोषशब्दं च पवित्रं पारदं ग्टहम्‌ । 
एतानि? शंखनामानि वामदक्षिणकावुभी ॥१००॥ 

` शज्षिका सोफिकाः कान्ती मुक्तामाता गरोयसो । 
चन्द्रपत्नों पयोग्राहो संपुटो पटवादिनो ॥ १०१ ॥ 
रजताभासिनी दोस्ता वङ्कवारिविशोषणे à 
यदाकरोगतिः पद्मगर्भ ससुट्रसम्भवा | १०२॥ | 
उत्तमा मध्यमा नोचा त्रिविधा सागरोड़वा | 
नयुइवा तु सा नोचा” नोचकम्मविशारदा ॥ १०३॥ 


(i) Both A and B read वरं देवं, which destroys both 
“grammar and metre 
(2) A and B read wat, which is grammatically in- 
"correct . 

(3) A reads वासदचियधाकभौ, B reads वामदचिखमावभी. 

(4) B has only सौका. 

(5) Aand B read पगमे गर्भ. 

(6) miam तन्नीचा, an incomplete variant in A. 

aen AAT, an incorrect and incomplete variant in B. 


TAY Tad YR कर्मकाले प्रयोजयेत्‌ः । 
SS यः कुरुते कम्मं सिच्रयेत्‌ सकलं फलम्‌ ॥१०४५ 
waited रदं? दन्तं दिजं चेव तु पुष्पकम्‌ । 
नारोसीभाग्यदं चेव गजभूषणसंग्मुखम्‌ ॥ १०५ ॥ 
तेलरचाकरं गोद dg gfzu तथा । 
नामानि गजदन्तस्व अन्यानि मध्यमानि च: dq equ 
पिच्छकं gad चेव शिखिपिच्छं सुचित्रकम्‌ । 
इरिमौलिधरं योदं मोहन चन्द्रकं तथा ॥ too 
नांगारिं सपंदमनं विषदं विषनाशनम्‌ | 
एतानि शिखिपिष्छस्य नामानि विविधानि च 

॥ १०८ 


(1) Aand B read «m8 लसह. शन्ति, which is an in- 
correct variant. — 
| (2 ULIS प्रयोगनि, a variant in A, which seems to: 
be incorrect. ` i 

(3) A reads वरद, which is incorrect. 

(4) अन्यले मध्यगानि x, a variant in A and B, which is- 


grammatically incorrect. . 
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नखं सद्ृदयपुरं' धातुकोमलकारणम्‌? | 
qu दुर्गखिकं चेव तुरोटापलु च्ञोभकम्‌' ॥१०९॥ 
कचं केशं च वालं च. मूदेजालकमेव च | 
श्मामं चेव घनं प्रोत्तं कर्थं US लघु । ११०॥ 
एतानि धातुनामानि यथाकम्भाभिधानकम्‌ । 
सराला आरभ्यते कशन खखे सिद्दि; प्रजावते॥१११॥ 
ARATE । 
wat शङ्कर विश्वेश विनाथ जगद्गुरो | 
दुतानि चेव नामानि स्थानानि arent? प्रभो॥११२॥ 


(7) "Wagi, a variant in A.  yeaqi, a variant 
in B. Both are incorrect. | 

(2) B reads कारक. 

(3) B reads बजे, which is not correct. 

(4) A reads तुरौटापसुद्दोभक: 

(5) Aand B read aat, which is grammatically | 
incorrect. 
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महादेव उवाच | 
ay देवि waa स्थानानि विविधानि च । 
सुवणस्योदयो धातो: सव्येययापकपर्वतः d ११३॥ 
पाथिव्यं हि च तत्‌ सैः सदामंध्यात्‌ प्रजायते । 
ama खानस्य संक्षेप: यूयतां सादरं HA ॥११४॥ 
` हेमं च प्रथमं कलं मेसमध्ये सदेव हि । 
ge waaay कष्टमेव तु लग्यते ॥ ११४ ॥ 
पुनईंमाद्रिणा तेन जायते VART शुभे | 
महाशोतक्कतेः तेन vwd स्यात्‌ सदेव दविः ॥११६॥ 
ययाजखुनदोडूतं जम्बुद्दोपेषु जायते | 
तश्च कष्टतरं मन्ये TH तत्‌ सदेव हि ॥ ११७॥ 


— ~ -- — — “1-1 — ओी-« 


(1) A reads ata. B reads quia. Both the readings 
are incorrect. 

(2) पाथ्व्यानि च 8 wa, an incorrect variant in A 
and B. 

(3) A and B read araq, which is incorrect. 

(4) A reads महतृसोतछते, which is incorrect. 

(5) B reads wea हि, which is incorrect. 


Ce CENE di 
"fasi धातुमध्येषु सव्वेषामधिकं सदा । 
'लोहाधिकतरं तत न्नातव्यं सदा TA ॥ ११८॥ 
कष्टे निःसारणं तेषां मौल्यादधिक जायत | 
तस्मात्तनेव यक्नेन साधनं fied नरे: ॥ ११८ d 
असाध्यसाधनं तस्य जातं सरव्ययुगे शमे । : . 
"WT? quus सब्वधातूपरिस्थितिःः ॥ १२० ॥ 
पुनः स्थानं ad तैम लङ्कायां च सदेव हि । 

vfid तेन uda nagi मया शुभे॥ १२१॥ 


TARATI | 
महारुद्र शङ्कर योमन्‌ः लोकनाथ जगत्पते | 
कथं त मानुषे भोतिः| कश्चतां परमेश्वर ॥ १२२ d 





(1) A has कयते गराः. B has अयते ar. ‘Both are iw - 
correct: | 
(aj A and B read wand, which is igcorrect. 
(3) सर्वघावोपरिख्थिति, an incorrect variant in A. ang B. 
(4): A and B read erroneously ‘ware, | 
(5) . stare, a reading in A-and B, is nat ‘correct 
6) सानुषादमौतिः is the correct form, © j 
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महादेव उवाच | 
सुवर्णस्येषा महतो' भोतिर्मानुषसर्भवा | 
उच्चो नोचपदं सम्यक्‌ जायत TES रतिः ॥ १२३ ४ 
मया मानुषभोतनः Sled सादरेण च । 
qmi च विशेषेण प्राक्‌ कलियुगे इदम्‌ ॥ १२४ ॥ 


पा्यत्युवाच | 
मदोये मानसे नाथ जातोऽसी संशयो महान्‌ | 
भवतां मानुषो भोतिः कथं तु जगदोखर! ॥१२५॥ 
महादेव उवाच । 
m tay देवि ae 5 
कारणं quid देवि अव्यास्येयं सदेव हि । 
कथनोयं खयि भद्रे au मम वज्ञभा ॥ १२६॥ 


(rt) Aand B read gave महतान्‌, which is not 
correct. 
(2) मरां च भानुषोभौतेग, an incorrect variant in A and B. 
(3) Aand B read इमे. This foot is incomplete. 
(4) Areads कथं ते aaga — B reads कृष ते जयदौश्वरः.. 
Both are incorrect. l 


(5) aĝa is an incorrect variant in A and B. 


क " 
बुदिचतुरताहदिजोयते च कलो युगे। 

मानुषे च भवतोइ' wu चोभामुवत्तिनो ॥ १२७ N 
तस्मात्तबइले? द्रव्येःसाध्यते गखको क्रिया । ` 
अथवा पारदो चेव Ha छोभानुवत्तिनो ॥ १२८ ॥ 


पावेत्यवाच | , 


खुता. सा गन्धको विद्या सत्येसोभाग्यदायिनो i 
agaaaar सा a3 न सिध्यति गरीयसो ॥ १२८॥ 
मवता wage हि सङ्गमक्षणयोगतः 

न सिध्यति च ते विद्या सदा गन्थकपारदो ॥ १२०१ 
amia कथ्यतां देव मनो*स्त्रानिविवजितम्‌ । 
सुवर्णसाधिनों विद्यां तस्मादवदतु मे विभों ॥१३१४ 


(x, A and-B read aiite, which 3s not corrects 
(3) Aand B read erri, which is incorrect. 
£3) A and Biread ते च. | 

(4} A reads मत. 
4 À ind B read सुवर्षेसाचिनी Fear. 
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महादेव उवाच । 

"rad मदोयं देवि जातं सम्यक्‌ सुनिग्मलम्‌ । 

_ तथापि मानुषे भीतिर्विद्याः ग्धकपारदी ॥१२२॥ 
SEATS कष्टम्‌? उभे मेलापनं महत्‌ | 
"p मन्त्रकते Sl ज्वलते तत्क्षणात्‌ ततः 22H 
'मब्ववत्‌ साधवेद्विद्यां साधयेद्यक्गतः क्रमात्‌ | 
aariaa महता गोप्या रिदिकरो क्रिया ॥१२४॥ 


पार्वत्युवाच । ` ` 
"HU Wa लया नाथ पटले quond 
केलासात्‌ परमं सोख्यं भजते मन्तविज्ज नः ॥ १३५॥ 
क्रिया गन्धकिनो* मध्ये अथवा पारदी शभे'। 
कलासादधिक det भुञ्जते ANATS ॥१२६॥. 





(1) A शात B read विषे, which is senseless. 

(2) A and B have काह, which is incorrect. 

(3) पटले पंचाधिके, a variant in A and B, which is in- 
complete, | 

(4) A and B read dafam. 

(5) A and B read sc, which is incorrect. 
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महादेव उवाच | 

fae मानसं. जातं तव वाक्यविमोहितम्‌ | 
कथयामास ते भद्र गुसलच्षणसंयुतम्‌ !॥ १२७॥ 
खर्होत्‌पत्तिस्थलंः नित्यं सव्येत्रापि विधोयते à 
उत्‌पाटनगतिस्तस्य स्थाने स्याने पृथक्‌ ve ॥१३८॥ 
gaai वरदे देवि स्थानं चेव यथोदितम्‌ | 
तस्य वातोलजा रेणुषंमने WTI जायत ॥ १३८ ॥ 
पावकाद्रेभुवाबाइ:+ सप्तरत्राकरे तथा । ` ` - 
समुद्रस्य तटे दिव्ये खानं स्यात्‌ THA च ।१४०॥ 
खल्य' च सिखुदेशेन कामरूपस्तर्थेव च । 

` अन्येतु विविधेः स्वानः साम््रतोत्पत्तिर्जायते ॥१४१॥ 





( 1) Aand B read सुवः, which is not accurate. — 

(2)' Both A and B read qufqufa: we, which is: 
not correct, 

(3) A and B add च after wd. 

(4) Areads पावकाद्रय wer. Breads पावकाद 
झवावाहः. | 
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तत्र तचोतृपत्तिस्तेषां यच यत्र “हिसद्रव: । 

प्रसरन्ति भुवि dur! संशयो नास्ति ते सदा॥१४२॥ 
ताम्रोतृपत्तिथ महता सुखेनव प्रजायते i 

तेषां स्थानानि वच्येऽइं? याथातथ्येन TTY) ॥१४२॥ 
नेपाले कामरूपे च* वङ्कले सदनेशखरेः | 

WER AAS च स्ेच्छदेशे तथव च ॥ १४४॥ 
पावकाद्रौ जोणंदुर्ग रूमदेशे फिरङ्ग के । 
एतान्युदितस्थानानिः सव्येपव्येतके? सदा ॥ १४५ ॥ 
जासलं यत्तुः दिव्यं हि स्थानानि तस्य च सृणु । 
कुम्भाद्रावथ? काम्बोजे रूमदेशे बलचति ॥ १४६ ॥ 





(1) wis the variant in A. सगे is the variant in B. 
(2) स्थानाम्‌ wears is the incorrect variantin A and B. 
(3) A and B read 8 aq. 

(4) नेपालं कामक्पं च, a reading in A and B. 

(s) वड़्गलं.भद्मेश्रर, a variant in A and B. 

(6) एतानि afgana, an incorrect variant in A. 

(7) Aand B read 'सपर्वतगे, which is incorrect. 

t8) Aand B read aà. | 

(9) A and B read awe ष, which is incorrect. 


HINDU CHEMISTRY 127 





एतान्युभयोः खानानिः vsum w^ उचते 
जासत AES नागं मेपाले च सदेव हि ॥ १४७॥ 
"केदारे कग्मकाण्छे च व्रास्बके त्रिपुरे तथा । 
-एततूखानानि दिव्यानि? गोप्यान्यन्यानि 


तानि इ+ ॥ १४८॥ 


'लोडाद्रीः लोइजत्कस्भ गयाद्रौः गोतमा द्विके? d 
aane? हि सर्वच नलाद्री? निष्कलेऽपि वा 


॥ १४९. d 





5) एति उभयोः amg, arending in ^. एति उनयो: 


स्थानात, a reading in B. 


(2) ^ and B read रखस्थामानि, 
(3) Aand B read स्थागकान्‌ fear. 
(4) अन्धा गोप्या तितेति इ, a variant in A and B, which. 
is senseless, ; 
(5) A and B read tee, which is incorrect. 


(6) 


0c 


(8) 
(9) 


Do. Do. 
Do. Do. 
Do. Do. 
Do, Do. 


WIE , Do. 
atam, Do. 
unl, Do. 


Tz, Do. 
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arai विमले' चेव लौहाकशालिवाइने,। 

समुद्र तटे रम्ये आये Wal च AAT Quo ॥ 

लोहस्पेतानि स्थानानि? हाटकथ3 सदेव हि । 

fafaq गोध्यानि दिव्यानि संस्कारेः रहितानि चः 
॥ १५१ # 

Ta तु संस्कृति तेषु aul सिद्दि: प्रजायते i 

अयुक्ते नैव लभ्या तुः युक्त प्राप्ति: सदेव हि.॥ १४२४ 

पारदे गन्धके धालो; योग औषधकत्? सदा | 

मानसे निम्भले चेव लभ्यते! हाटको क्रिया ॥१५२॥ 





(1) A reads चिमणे. 

(2) होझ्सेतानि 'च खानानू, a variant in A and B, which 
is incorrect. 

(3) A reads wrz8 च 

(4) afaq is the reading in A and B, which is in- 
correct. | 

(5) Areads 8, B reads तै. 

(6} A and B read waa, which is not correct. 

() Do, Do uw 120. 

(8. Do. Do. समति, Do. 
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अन्यथा नेव लभ्या तुः विना wae सिध्यति । 
qued? waa निर्मलं मानसं शभम्‌ ॥ १५४ d 
अशभं समलं चेव मानसं सव्वेदा भवेत्‌ | 

तस्मात्तु चतुराहारेः THT शभमानसः d १५५ ॥ 
जायते च क्रिया fret हाटको भवति सर्वदा | 
मन्सिहिः प्रजायेत सत्यक स्माणि साधयेत्‌ ॥१५६॥ 
अनेनेव प्रकारेण उत्तमा हाटकी क्रिया । 
सत्वेकार्थकरो qui चतुवगफलप्रदा.॥ १५७॥ 


महादेव उवाच | 


ओक्वसंपुटके चेव खूलकाचोयकेन च । 
SMF अग्नो! YA छागरिकजम्‌ ॥ ८ ॥ 





4 


- (1) A and B read लगते, which is not correct, 
(2) A and B read quias, which is not correct. - 
(3) A reads चतुरादारे, which is unintelligible,e, 
(4) Areads Ratify. Breads wüsfe . 
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not accurate. 


खपराख्ये पुटे चेव आरखोत्मलकैन च । 

साई विनास्ति(?)गति.'च ज्वलिते reri ॥१०॥ 
एवानुक्रमतो योगी पुटमेकं च जायते । 

चतुरंशेन जासत्रं सुवर्णाहापयेत्‌ सुधी: ॥ ११॥ 
प्रति संपुटपुटे चेव ww qure | 

wm TES लेपसुत्तारयेत्ततः3 ॥ १२॥ 
पुनलेंप: प्रदातव्य:। पुनः चारान्‌ प्रदापयेत्‌ । 
पुनरेव घोटनं देयं सादरं पुनरेव हि ॥.१२॥ 
अनेनेव प्रकारेण तुख्यांशसंपुटेम हि i 

सुवणसंयुतं तञ्चः TED चारसंयुतम्‌ ॥ १४ ॥ 
उ्वलित तोलयत्येव तिलाई संपुटं प्रति । 

नम्नोभूत' च रघेयं संस्कार: WT wer ॥ pu 


(1) ` A and B read न्वलितेरईरईगा. 

(2) ख्ांगशौतेब is the reading in A and B, which is: 
(3) A and B read ल्लेपमुत्तार् qm, which is incorrect. 
(4) A and B read qui प्रदातव्यं, which is not correct. 
(5) A and B read q च, which is incorrect. 
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एतत्क्रमक्रमेणव सुवणं'मनुसंक्षय | | 
तद्गुणे शोयिमापोते महत्ततः प्रजायते d १६ ॥ 
आरं पोतसंयुक्ष जायसे हाटकं महत्‌ । 

हाटकं मत्तकं? चेव न च होनेन योजयेत्‌ ॥ १७ ॥ 
कलागुणगते fastu उत्तमे 61 
अनेनव प्रकारेण मात्रादिगुणं दापयेत्‌ ॥ १८ ॥. 
कलात्रय+मिते उद्दिदापिता हदिरिष्यते । 
_निर्हीषं जायते दिव्यं द्रव्यसंपत्तिदायकम्‌ ॥ ge ॥ 


पाव्वेद्युवाच । 


अधिकेन कृते तत्रः शोणपाने सुशोभने । 
जायते aeu देव संयोगी अधिके सति ॥ २० N 


(1) A and B read gautą, which is not correct. 
(2) A and B read हाटके wae चेव. 

(3) उत्तमो नरः, a variant in A and B. 

(à A and B have aeris. 

(s) A and B have & च, which is incorrect. 
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महादेव उवांच | 
शोणपाने च संयोगे awe: अस्तिः निययः | 
दियुणःशोणपानेन कलंक॑ जायतेऽशभम्‌3 ॥२१॥ 
वेधसंगं सुधनायें तिंशांशे दिकपलोपमम्‌ | 
(n अतिरिकफतं तञ्च जायते सगुयं महत्‌ ॥ २२॥ 
गालयेद्यब्रपू्वंण छायद्रससमांशके । 
समांशे गन्धकं देयं gE पोतक+रागकम्‌ ॥ २३ | 
चयतुयांशकं तालं दापयेद्रसमोदितम्‌ | 
. WWW सादरं देयं EH कन्धकारसे ॥ २४.॥ ` 
- . यामत्रितयमामदाः 'कायाशष्कमण्छजे रसे" 
अतिशल्येतरे wu wer लोहसंभवे ॥ २५ | 





7... (x) Aand B read virt अशि, which is incorrect. 
(2) Do. frak. i 

(3) Do. ‘WM, which appears to be incorrect, 
(à . Do diqa, which is senseless 

(इ) . weed, an incomplete variant in A and 
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महंयेद्यक्नपू्येण छायाशोषित' कारयेत्‌ । 
काचकूप्ये प्रदातव्यं EAGRAN: ॥ २६ ॥ 
नखसंख्यामिते यामे पाचयेद्रसं शोभने । 

स्वाङ्कशोते तु संजाते पुनः खल्ले निधापयेत्‌ ॥ २७ ॥ 
रसेनानेन आसद्य छायाशोषितं कारयेत्‌ । 
उक्तयाम रसे: दत्त पुनः शोषं+ प्रदापयेत्‌ ॥ २८ ॥ 
Valet दापयत्येव पुनः संस्कारमाचरेत्‌ | 

संस्कारे च्रिविधे जाते अग्निपूव्व क्रमोदिते ॥ २८ ॥ 
जायते रसराजोऽसो सब्बैसामर्थदायकः। | 
संचयसण्हुलाईसु अतिविक्रमवेगवान्‌ | २० d 
जायते प्रबला बुद्धि; चिदिने सेवते यदिः 
साईवहिक्रमेणेव दिने मासफलं सदा | ३१ ॥ 


(उ) प्रदातव्या, a reading in A and 0. 

(27, aam, a reading in A and B. 

(3) रमी is the variant in A and B 

(4) शीश is the incorrect reading in A and B 


( 5) Aand B read सैवनेब्यपि, which is grammatically 
Incorrect, 
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जायते नात्र wee: सिद्दिर्गग्यकसग्भवा | 
अनेनेव प्रकारेण रससिदि: प्रजायते ॥ २२॥ 
& 05 के 0 मे के 





पाव्वेत्युवाच । 
BAA HAA केनः जायते THAT च। 
,. क्रमेण राजतो सिद्धि: पद्यादाटकसम्भवा | ३८॥ 


o5. महादेव उवाच । 
o 'अधानन्तरता विद्या धातुसंस्कारकारिणो i 
`. `` ज्ञासत्वेः कठिने जाते शद्दे कोमलकारिणो ॥ ae ॥ 
तथाच WALAY जायते शुद्दनस्त्रता | 
अण ce क्रिया दिव्याः शुद्जासत्वसन्भवाः ॥ ४० ॥ 
पिष्टं चयखुरोखं च दिगुणं धातुतः सदा । | 
weg दापयेत्‌ aia अ निम्ने च? रक्षयेत्‌ ॥४१॥ 
य ae H— 
(r) भेन कमे, an incorrect variant in A and B. 
(2) sped is the reading in A and B, which is not 


l porrect,' 
€ 
(3) A and B read fraa. . 
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faiai धातुजं द्रावं ्रावचुणेन ढालयेत्‌ | 

We च furi fra तत्कालं दापयेत्‌ सुधी; ॥४२॥ 
उपरि संपुटं देयं ससुद्रकुकुटे पुटे! i 

खाङ्गशोतं agga जायते frre महत्‌ ॥ ४३ ॥ 
जासले सोमलं देयम्‌ उक्तमारीनः साम्प्रतम्‌ | 
चुणान्तरगतं wer wee जायते महत्‌ ॥ ४४ ॥ 
तदेव जासलं चेव दिव्यम्‌ उल्खलगं सदा । 
रुप्याई मेलयत्यव जायते शुद्दता शुभा ॥ ४५॥ 
अमेनेव प्रकारेण धनं किख्चि्च जायते | 

धने चेव तु संजाते कारयेटूइंजा: क्रियाः | ४६ | 
* * E * 3k ii 

अतीव शोभना विद्या रसगखकजा सदा | 
अतिसोभाग्यदा सा! च साधके सुखदायिका ॥६७॥ 





(7) समुद्रं wat पटे, a variant in A. and B, which 
seems to be incorrect, B 

(2) amaña, a variant in A and B. 

(3) -A and B read स एव, which is not correct. 

(4) Do A, Do. 
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uated च जासत्वं शोधितं Were च । 
घालघधीतेन तास्रण qiue सुभगं सदा ॥ ६८ | 
gfsrd जायते दिव्यं शुल्बपोतं शभोदितम्‌ | 
fare जायते तच होनहाटकसब्रिभम्‌ ॥ ६८ ॥ 
लघुता जायते तस्य किज्चिन्रार्या गुरुता सदा 
जायते गुरुता दिव्या पुज्िते हाटकेम च ॥ ७० ॥ 
२०शपटलादुदुताः AAT: | 
PIC CERE 
qaqa त्वया नाथ धने fufsu जायते । 
लघुद्रवळत धातो? qu किं तत्र wn ॥ ४३ ॥ 
महादेव उवाच | | 
faa अग्नेः शुभा तेषां द्रव्यसिद्धिविधायिनो । 
अणु qas तां ug क्रियां रंगोति नागजाम्‌ ॥४४॥ 


Ce ne M ee naman: mentee einer 








(1) A and B read पुंजिते. 
(2) Aand B read चाते, which is incorrect, 
(4) A reads बच, B reads वचः. 
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आनयेत्‌ पारदं दिव्यम्‌ भ्रधजइंव्िपातितम्‌ | 
चालयेद्यब्नपूर्वेण wa पिष्टं तु कारयेत्‌ ॥ ४५॥ 
तलेनानेन WAG भावना क्षणसावत: | 
faa डमरुक aa अग्निं दद्याद्विचक्षणः ॥ ४६ ॥ 
उल्ययेद्यामयुग्मेन AKA TART | 
पुनः सभागनागेन पूर्ववत्‌ क्षालयेत्‌ gA: ॥४७॥ 
पुनरेव इठादस्नो उक्षयामेन सिद्याति | 
रसे दिवारके चव होनहेमोत्तमोत्तम:' ॥ ४८ | 
तौलिके रक्षिकायुस्मं दापिते वणपञ्चकम्‌? | 
अनेनव प्रकारेण जायन्ते घोड़ण कला; ॥ ४८. ॥ 
ZAIEN सञ्च जायते नात्र संशयः | 
पनरेव क्रिया रम्या पारदे नागचारिणो ॥ ५० ॥ 
दिगुश्दे चारिते सक्र जायत चन्द्रिका शुभा | 
आभासेन शिखिग्रोवा जाग्रते नात्र संशयः ॥ ५१ ॥ 





(7) झौनशषमोत्तमः, an incomplete variant in A. 

(2) पंचक: is the reading in A and B, which is in 
correct, 

(3) वे Wis the incorrect reading in A and B. 
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gfare होनहेमिन जायते क्रयविक्रयः | 
अनेनेव प्रकारेण जायते धनसंपदः ॥ ५२ ॥ 
अतऊ क्रिया या चः विद्या नागस्य सम्भवा | 
X8 तु नागरे चेव विधिनानेन वत्तते ॥ ५२ | 
तायते? सकला विद्या नागतेलस्य संभवा । 
सञ्चा साउ शोभना विद्या तोव्रदारिद्रानाशिनो॥५४॥ 
अथातः संप्रवच्यामि agat विधिसुत्तसम्‌* : 
येन विन्ञानमात्रख जायते रजतं महत्‌ ॥ ५५ ॥ 
अनेका राजतो सिद्धिः जायते. परमोत्तमा | ` 
जायते धनसिदिसः आयते नात्र संशयः ॥ ५६ ॥- 





(1) A and B read ये च, which is incorrect. 
. (2) A and B have बाते, which is incomplete. 
(3) AandB have ता, which is not correct — « 
(4) A and B have विषिरुचमा, which is grammatically 
‘incorrect. ` 
« (5) ‘AandB have खात्‌ instead of च, which isa 
tautology. l 
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पाव्येत्युवाच । 


वद वेभवदातारं' ag विज्ञानदायकम्‌र | 
ज्ञात्वा सिदिमवाप्नोति गुणज्ञः diera च यम्‌ ॥५७॥ 


महादेव उवाच | 


आनयेच्छोभनं वङ्गं विख्याचलससुद्दवम्‌ । 

गालयेद्यक्नपूर्वेण SAT कुझाण्डजे रसे ॥ ५८ ॥ 

ब्रिःसप्तककतत तत्रः जायते fart शुभम्‌ | 

azan कारयेत्‌ पत्नान्‌' शचिविद्दान्‌ यथोदितान्‌ 
l| पूट n 

रक्तयेद्यक्नपूर्व्वेण आनयेद्वकिकं$ पय; | 

भावयेत्‌ शक्तिकाचूणंम्‌ sare वड्िशेधितम्‌ ॥६०॥ 


(x) दाता च, variant in A and B. 

i) दायकः, a variant in A and B. 

(3) 8 is the incorrect variant in A and B. 

(4) Aand B read तदोत्यामू, which is incorrect. The 
word पत्र is used here in the masculine gender. 

(5) B reads afa. 
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'मध्येद्यत्नपूर्वेण यावल्ञेपः सुलच्यतेः !। 
_ यवाई लेपयत्येव पत्नान्‌ तु TAGATA ॥ ३१ ॥ 
कायाशुष्क च संजाते दापयेच्छुकिरँपुटे । 
चूड़ाधो लेपयत्यव सन्धी यत्नेन मुद्रयेत्‌ ॥ ६२ ॥ 
मेलितों माषगोधूमी पिष्टलेपं प्रदापयेत्‌ । ` 
छायाशुष्के च संजाते was लेपं दापयेत्‌ ॥ ६३ ॥ 
सुशुष्के च? गजे पायं MEM समुद्धरेत्‌ | 
जायते Suse qg वातशुष्कं तु कारयेत्‌ ॥ ६४ ॥ 
यः afaq uera) जोवथेज्जोवनक्रियाम्‌ | 
स हि वड़यययेणेवः उळ्वलः कठिनो भवेत्‌ eur 


(1), amgwe खचते, a variant, which seems. to be: 
incorrect. 

(2) qud, a variant in A and B. 

(3) «tasa, a variant in A and B. 

(4) 8 केचित्‌ afea ते च, an incorrect variant i, A 
and B. 

(s) सहेषंमालयेत्येव, a variant in A and B, which is un- 
intelligible: S 

(6) A and B read sy ufa, which is incorrect, 


i 
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अतिशुद्दतरं तञ्च जायते नाव संशयः । 
सर्व्यकन्मकरं FE नानाभागैन ufu ॥ ६६ ॥ 
भोगभागससायुक्त aE च गुणसंयुतम्‌ | 
लक्षणार्थ' धनार्थ w^ संयोगे साधयेत्‌ सदा ॥६७॥ 
जायते सुभगं तज्ञ संसारे शोभनं भवेत्‌ i 
अनेनेव प्रकारेण जायन्ते धनसम्मद:3 ॥ ६८ ॥ 
पार्वत्युवाच | 
चपौ gaat जाते का क्रिया वद मे विभी | 
-लक्षणाथं werd क्रिया या च पथक्‌ Ws ॥६८॥ 
महादेव उवाच | | 
aata च नारोणां भिन्ना Aa TEA | 
अनेका धनदा विद्या जायते सुभगा महत्‌ ॥ ७० d 
अतोव शोभना सा च गुणसामंदायिका । 
` येन ANAA साधके धनमुत्तमम्‌ ॥ ७१ ॥ 





(1) 
(2) 
(3) 
(4) 


B reads awar 

wmi% is omitted in B. 

आयसे घनसंपदा, a variant in A and B. 
A and B read wee. 
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जायते नेव सन्देहो धनसामथ्यकं महत्‌ | 
अतिसोभाग्यसम्पत्तिर्जायते नाज संशयः ॥ ७२ ॥ 
आनयेत्‌ x4 तं वङ्गं गालयेत्‌ zwu सह । 
पिण्याकसुरसे दिव्ये ढालयेद्यक्षपूव्वेकम्‌ ॥ ७२ ॥ 
सप्तठालक्कते शुद्दे कठिनं रजतोपमम्‌ । 
जायते नव सन्देहः एञ्जिते रजते शुभे ॥ ७४ ॥ 
रजतं जायते शुद्ध संभारं कारयेत्‌ सुधीः । 
nasa विधिदिंव्यो दिव्यरजतसंभवःः ॥ ७५ ॥ 
आनयेत्‌ शोधितं वङ्गं aed पारदे WS । 
निधाय? शोभने wu qs दापयेत्ततः ॥ ७६ ॥ 
Head कन्यकावोश्ये यामं षोडश aaa: 
इंसपद्या रसे दिव्ये aad ngia सुधीः ॥ ७७ ॥ 
समानाण्डरसेनेव मधये द्यल्पूव्वेकम्‌3 | 
छायाशुष्के च* संजाते शोषान्ते बालुके पचेत्‌ |७८॥ 


(1) दिव्यादिव्यं रणतसंभवा, a variant in A and B. 
(2) A and B read farang or ferar. 

(3) wer, a variant in A and B. 

(4) garam, a variant in A and B. 

(5) A reads Raia. B reads sigla. 
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अनेनेव प्रकारेण क्रमादर्निं प्रदापयेत्‌ i 
प्रहराष्टकेऽष्टकनेव द्विवारं इठं दापयेत्‌ ॥ ७८ ॥ 
जायते च रसं दिव्यं भक्षणे च सुधासमम्‌ । 

नारोणां दापयेट्यब्ने संयोगी नागकेसरेः' ॥ ८० ॥. 
तदर्बा: qu^ गोधूमाः wed तोलकाईम्‌ । 
अतिसोख्यकरं तज्ञ) रक्तिमाचादे qüd | ८१॥ 
पुंसि अजगुणोपेते यथा च गंधको गतिः । 

aua wag यातो जातित्रयसमन्वितः ॥ ८२ ॥ 
अनेनेव प्रकारेण क्रमेण TATA | 

जायते रसजा सिद्दिः नात्र कार्य्या विचारणा ॥८३॥ 
सुक्कत्‌ सुधाकरं वङ्गं गालयेद्यत्रपूव्वेकम्‌ | 

तज्जलं शोषयत्येव Wait रसदापिते ॥ ८४ ॥ 

रजतं जायते शुदं कलाद्दाबिंशतः स्मुटम्‌'। 

अन्धं वे Wegu विक्रये que सहत्‌ ॥ ८५ ॥ - 


a 


(x) A reads नागकिसरै. 
(2) B reads fay. l 
(3) A and B read ते च, which is incorrect. 
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अमेनेव प्रकारेण जायते धमसंपद: । 

साधयेत्‌ सिहिदा विद्या देहसामर्थदायिगो ॥८६॥ 

मेलयेद्भोगभांगेन महनाहरदो विधिः i 

पोते भावनया weal! साहदहन सिद्दयेत्‌ ॥ ८७ ॥ 

CATS प्रदातव्यं seri wTZSTW | 

जायते नाव सन्देहो यथा जाम्वूमदोड्भवम्‌ ॥ ८८ ॥ 

4 5 * 5 = * 
पाव्येत्युवाच | 

are च gaa दिव्यं जायते केन विक्रियाम्‌ | 

वद विश्वेशर शश्रो सिहिं ताखविधानकोम्‌र ॥६४॥ 
महादेव उवाच । 

ay शुद्क्रियां दिव्यां qerereru सभवाम्‌ i 

येन विद्ञानमात्रण साधयेट्रसकुम्परिकाम्‌ ॥ ६५॥ 

साधयेत्‌ पञ्चास॒तं दिव्यं महासौख्यप्रदायकम्‌ t 

WAT कालेन लोयेत संसारसुखभाजने ॥ ६६ ॥ 





(1) A and B read सथ, which is incorrect, 
(2) सिदा ताघबिधाबक, an incorrect variant in A 
and B. 





DU Ghi re 
आनयेत्तुकं feat पोतग्वकसभ्रवम्‌ | | 
दापयेच्छोभने खल्ले भर्कचोरेण भावयेत्‌ ॥ ६७ ॥ 
RATATAT याममांत्रमखण्कितम्‌ः i 

तेनेव धातुयोगेन FTA? सुलभतां AHA ॥ ६८ ॥ ` 
एताहशो परा धातुवत्त॑ते धातुमध्यमा | 

सुलभा शुभदा प्रोक्ता मम साञ्निध्यगा सदा ॥ ६८ ॥ 


Uae TS । 


ये गुणा .नागजे ara वद विश्वस्य वज्ञभ। 

प्रयोज़्नवलु ad चतुरेणव चोदितम्‌ ॥८५॥ 
महादेव उवाच'। 

अनेका गुणा? नागीषु पूत्वेसुक्षा हि' पारदे। 

किञ्चित्‌ गेषतरा ये च अण देवि amer ॥ ८६ ॥ 


(५) A reads याममावमखंडितः, B reads appare auram. 
(2). A and B read qqa:. 
(3) अनेकान्‌ "ure, a variant in A and B. 
(4) amfa uma, an incorrect variant in A and B. 
10 i 
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नागस्य सग्भवं तास्र' मध्ये मेलापनं कृतम्‌ । 
विभागी तु कते aa! जायते कुम्प्रिका शुभा deco! 
तम्मध्ये गालयेन्नागं चिवारं यक्नपूर्वकम्‌ i 

जायते निखलं aug उदितं चेव कुम्पिके ॥ ८८ ॥ 
विभागे arni दत्ता ud जायते शभम्‌ । 
SARANA नान्धथा वचनं मम We d 
तस्मात्‌ साधयते दिव्यं भूनागोङ्गवजं शुभम्‌ । 

अनेका साधयेद्विद्या रससामप्यदायिका ॥ १०० ॥ 


Colophon in A 
vía Nazara? उमामहेश्वरसंवादे सुवशकस्पे 
सुवणप्रशंसा नामाध्यायः । 
Colophon in B 


इति श्ोरुद्रयामले उमामहेखरसंवादे धातुमंजय्यां 
सुवणप्रशंसा समाप्ता | 


(1) A and B read 3 च, which is incorrect, | 





Sxtracts from 


SUVARNATANTRA . 
or 


SVARNATANTRA. 
सुवर्णतन्त्रात्‌ वा खणेतन्वात्‌. 
उद्दता: SR: । 

A=MS. from Benares. | 
B=MS, from Ramn&kÁl f^s mathe, Dacca: १ 
ओगशेशाय नसः । 


ATA उवाच | 
देवदेव महादेव ऋदिवुदिफलप्रद | 
qa संसूचिता wat रसायनपरा परा ॥ १ ॥ 
VAT: साधनमातेण स्वाराट्तुल्थो नरो भवेत्‌ । 
तां सिद्धि वद मे देव यदि त्वं भक्तवत्सल; ॥ २४ 





oe : 
» The name of this MS. is TAG TH 
t The name of this MS. is ga. 
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gä तु कथितं देव रत्तं खया मम । 
गुटिकाः कद्चिताः quib सदिं शिव ag u 
` पारदाः कथिताः पूर्ण send रूतिरूपका: | 
धातूनामष्ट कल्पासु पूवमेव प्रकाशिताः ॥ ४ ॥ 
घातुयोगास्थकल्पसु पूव्वमिव प्रकाशित: । 
Carat करणे तन्तं पूव्यभेव प्रकाशितम्‌ ॥ ५ ॥ 
किन्तु खर्णाख्यतन्वं तु न मह्यं कथितं प्रभो । 
कश्यपेन सहेशानास्यर्दितोऽस्मि महेश्वर ॥ ६ ॥ 
भूमिदानं मया cay ऋषये कश्यपाय व । 
कश्यपेन मयि प्रोल्लं भूमिभागं त्यज प्रभो ॥ ७ ॥ 
स्थानार्थे तु महेशान रक्राश्धिः प्रार्थितो मया । 
वाणमात्रं स्थल तेन दत्तं मम महेश्वर ॥ ८ ॥ 
स्थानं प्रापतं महेशान wed मम नास्ति वे । 
wad देहि मे देव यदि qaisfa शङ्कर ॥ ८ ॥ 


इश्वर उवाच | 


अणु रास प्रवच्यामिं रहस्यातिरहस्यकम्‌ i 
खण्तन्क्राभिधं तन्त्रं कल्परूपेण कष्यते ॥ १० ॥ 
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ard खर्णतन्वस्थ-कल्पं Dg FAT | 
तेलकम्दाभिधः कन्दः सिद्दकन्दः प्रकोत्तित; ॥११॥ 
कन्दः कसलवत्तस्म पत्राणि कत्नवच्छिशो । | 
तथेव तु «werd तेलं स्रवति सर्वदा ॥ १२॥ 
जलमध्य सदा पुत्र TE एव प्रतिष्ठते । 

विषकन्दति विख्यातो विषाशञ्च कायनाशनः ॥ १३ ॥ 
Tad महाकन्द्‌ः परितस्सलवल्लम्‌ | 
दशइस्तमिते देशे सरते तलवळनम्‌ ॥ १४॥ 
महाविषधरः पुत्र तदधो वसति भ्रुवम्‌ । 

कन्दाधः कन्द्च्छायायां नान्धत्र गच्छति प्रिय ॥१५॥ 
तत्परोच्ञाविधाना्थं कन्दे सूर्चो प्रवेशयत्‌ | 
सूचोद्रावः चणात्‌ पुत्र तत्कन्दन्तु समाहरेत्‌ ॥ १६ d 
तत्कन्दं तु समादाय शद्सूत' wafer | 

'मूषायां निक्चिपेत्‌ तन्तु तत्तेलं तत्र निक्षिपेत्‌ ॥१७४ 
rf. तु महाराम वंशाइगरेण दापयेत्‌ i 
तत्क्षणाक्ृतिमायाति लक्षवेधी भवेत्‌ सुत ॥ १८॥ 
सतः प्रमन्चयेद्राम चुन्निद्राइरको भुवम्‌ । 

तालं Ue समानोय तत्तलेन BAA सुत ॥ १९ ॥ 
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सप्तधा प्रत्यहं राम ad विंशदिनं भुवम्‌ । 

इरितालो खतिमेति निर्धूमो जायते रुवम्‌ ॥ २० ॥ 
अग्नो पुत्र सतो दद्या्रिधमो जायते सुत । 

were चाष्टघाती तु दद्याद्रावे कत सति ॥ २१॥ 
सर्ववेधों भवेदेव शतविच्चो भवेत्‌ सुत। 

तत्तलं तु समादाय ताम्नद्रावे विनिक्षिपेत्‌ ॥ २२ ॥ 
तत्चचणात्ताम्त्रवेधः स्यात्‌ दिव्यं भवति काञ्चनम्‌ । 
ay कांस्ये यदा दद्यात्तदा रोप्यं भवेत्‌ सुत ॥ २३ ॥ 
ata AF तथा Aat तारे खर्घरसूतके। ` _ 

— तत्क्षयात्‌ वेधमायाति दिव्यं भवति काञ्चनम्‌॥२४ Ne 
अ... क. ho क ^4 क. 

. :,शंखट्रावस्य भेदान्‌ हि तत्कल्पान्‌ संख साम्मतम्‌ । 
`. . लोडद्रावस्तथा तास्त्रद्रावधव दितोयकः ॥ १ ॥ 
शंखट्रावखुतोय: स्थात्‌ Werte?) चतुर्थकः 
दन्तद्राव: पञ्चमः स्यात्‌ WAT तु मध्यमः ॥ २ ॥ 


lp —————————————————————————— À 


e The above 24 Slokas are not found in MS. A. 


ne CHEST in 
पानां तु परोक्षा व कथते शण साम्मतम्‌ । 
लौइसूचों समादाय लोद्राव विनित्षिपेत ॥ ३ ॥ 
aangaat याति सा सूची नात्र संशय:ः.। | 
ताम्द्रावे तथा सूचों afaa विनिक्षिपेत्‌ u sn 
सूचोद्रावो याममात्रादभवत्येव न संशय: | 

शंखद्रावे शंखसूचो चतुर्यामेन संद्रवेत्‌ ॥ ४ ॥ 
इन्तालोऽधो? यदा गच्छत्‌ दन्ताथास्वा भवस्ति f | 
दन्तद्रावोऽप्यधो गच्छद्टन्तद्रावो भविष्यति ॥ ६ ॥ 
एवं परोक्षां क़्ादी प्रयोगानारमेद्धुवम्‌ । 

वजमूषां ततः जला शद्सूत' विनिच्षिपेत्‌ ॥ ७ ॥ 
लौह सूचीद्रावरसं qa यत्रेन निक्षिपेत्‌ i 

तत्राग्निं दापयेद्यत्रात्‌ पुनस्तत्र3 रसं चिपेत्‌॥ष॥ 


(r) The above 7 hemistichs are not found in A. 
a (2) A reads zamma}. B reads ewm. Both the 
` readings seem to be incorrect; since B haswaa 
चतुर्थकः in the 2nd Sloka. 
( 3 B reads qme, which is not correct, 


152 HINDU CHEMISTRY 


ए सूतो सततामेतिः ara कार्य्या विचारणा । 
SENAY तं Ga दश्वा काखनतां WS ॥ € d 
ते सतं भक्षयेद्यो fe सोऽमरत्वमवाग्नुयात्‌ः à 
तस्य मूतपुरोंषेयु wes भवति काञ्चनम्‌ ॥ १० ॥ 
ताम्त्रद्धावप्रयोग व TY TAA साम्प्रतम्‌ । 

तद्रसं तु समोदाय quate विमिख्विपेत्‌ः oe eu 
सत्तः स्तां याति भरवस्य प्रसादतः ॥ १२ ॥ 


Colophon in षति शोसुवणतं जे इरपार्वतोसंवादे 
wane: द्वितोयः । 


Colophon m 9--ईति ster लोइट्रावादिपञ्च- 
फलकल्पो दितोयः i 


(1) B has सा सची सृतिमाप्नीति. 

(2) A reads स कष्छेदमरलता, which is incorrect. 
(3) Breads ye. 

(८) uam fafeta, a variant in B. 


INDEX OF PROPER NAMES. 


A 


Adhamalla hix, Ixxi, Ixxxix. 

A'kbar, Emperor, Ixxix. 

Albertus Magnus 45. 

Albérini xxv. 

Amarasimha li. 

Amoghavagra Xxxvi, 

A nandánubhava xcvi, 

Andhrabhrityas xxiii, 

Aniruddha 116. 

Archémedes 33. 

A tyabha#ta l, xci, xcii. 

Asamga xxvi, xlv. 

Asoka, king, proclamation of, 
ix. 

"Asvaghosha — xv, 
xxxviii. 

Atisa xxxvii. . 

Aufrecht Ixxiv, xciv. 

Augustine 45. 


B. 
‘Balabhadra xcvi. 
Barth xlviii, 
Bauer 37, 39. 


Beal xxx, xlii. 
Bendall xxix. 


xxxiv, 


Berthelot lxiv, lxxxi, Ixxxvi, 
42, 
Bhandarkar Dr., v, xxi. 


. Bhéskara-A‘chérya 162. 


Bháskara, (Siddha), xcvi 6o. 
Bhattotpala 39. 

Bhavabhuti 1. 

Bhévamisra Ixxix. 
Bhavyadattadeva xcvi, 


* Bhojadeva xcvi. 


Boyle, Robert, 40, 53. 

Brahma Gupta }, 

Brahmajyott lv, xcv. 

Buddhamitra xlvi. 

Bukka, king, Ix. 

Bunyiu Nanjio, Catalogue of, 
XV, Xxiv, xxvi, xxxvi, 

Burnell ixviii. 

Burnouf xxvii, xxxii, xxxiii, fi, . 


C 
Chakradatta 149. 
Chakrapéwi lxii, lxv, lxxix, 
xcvi, 42, 147. 
Chandrasena xcvi. © 
Charaka Ixxvi, Ixxix, 21, 60, 
130, 126, P30, 131e 140, 
146, 150. i 
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Charpata xcvi. 

Charpati, Siddha, Ixii. 

Colebrooke xci, xcii. 

Cowell xxxiv, xxxviii. 

Csoma (or Csoma Korosi or 
Csoma de Korosi) xx, xxvi, 
xxxviii. 


D 


Dalvaza 127. 
Dámodara lix, Ixx. 
Dandí lv, 
Dás, Saratchandra (S. C.) 
xix, xxii, XXxxvil, 
Davids, Rhys, Professor, v, 
xvii, xxxiii. 43. 
De-Chye, king, xix. 
Democritus xxiv. , 
Deva xv. i 
Devadatta Ixxiv. 
Dhanapati xcvi, (Siri) 58. 
_Dharmakérti xlv, xlvi. 
Dhundhukanétha Ixiii. 
' Dignága xxvii. 
Diophantus xcii. 
Dridhabala 149. 


E 


Edkin xxxiv. 
, Emerson 47, 


Empedocles 49 
England 46, 


F 


Fah-hian, travels of, xxix, 
. Xxx, xlii. 

Finot, M., 41. 

Fleet xxi. 

Flückiger Ixxvii, 


G 
Gahanánandanátha xcv. 
Garbe 30, 35. 
Garudadatta Siddha xcvi. 
Geber xxiv, Ixiv. 
Gopilakrishna ixxi, 56. 
Gorakshanátha xcvi. 
Goudapida 58, 116, 119. 
Govinda lviii, Ixv, 21. 
Govindabhágavat lii, lix. 
Govinda, Bhikshu, 12, age of, 

57. 
Govindáchárya lxvii. 
Govindanátha Muni 58. 
Gupta Abhayánanda, lxxiii. 


H 
Hammíra, Rijs, lxx: 
Hanbury lxxvii. 
Harihara xcvi. 
Hérita Ixxix. 
Hemachandra xxiii. 
Heraclitus 49. 
Hiouen "Thsang xv, xx, xxi. 
Hipparchus xci. 
Horiuzi xxxv. 
Huvishka xi. 
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J 
Jayadeva xxix. 


Jayanta 60,191, 193, 219. 
Julien xv. 


K 
Kálanátha Ixiii. 
Kálidása 1. 
Kanáda 49. 


Kanishka xi, xii, xxi, xxxiv. 

Kankéli xcvi. 

Kanshin xxxv. 

Kapálí xcvi. 

Kavibháratí, Rémachandra, 
xxx... 

Kaye xcii. 

Kern xxv, xxxii, xxxiv, xlvii, 

Ixxx vii. 

Kesavadeva xcvi. 

Kopp 45. 

Kuwéralabdha xv. 

Kumárila 60, 

Kushana, dynasty of, xi. 


L 


Lakshmísvara, Siddha, lxv, 
xcv. 

Lassen xxi, xcii. 

Lavoisier 51. 

Lecky 45. 


Madanaratha 12. 
Médhava xlviii, 
lxxviii. 
Midhavakara lxxvii. 
Maháráshřra xxiii. 
Mallári xcvi. 
Mándavya xl, lii, xciv, 8. 
Manthénabhairava lvii, xov. 
Mathanasimha Ixi, 
Mathurá xxix, | 
Mathuránátha 202. 
Max Müller xxxi, 
xxxiii, xxxv. 
Medicii, the, xlvii. 


xlix, lii, 


xxxii , 


Nigérjuna, age of, i, xv; 
bodhisattva xv; the boy 
xvii, xviii; high priest of 
Nélendra xix, 49; matur- 
ed the Mádhyamika philo- 
sophy xix, 46; adept in 
magic, alchemy, &c. xx, 
lix, Ixv ; friendly epistle of, 
xxii; contemporary of 
Sétavéhana gr Silivéhana | 
xxiii, xli ; author of Kooks 
xxiv ; a comprehensive 
name of Maháyánism xxv, 
dream of, xl, 5; debt of 
obligation to, lii, lv, lvii, 


HINDU CHEMISTRY 





Ixii ; dialogue between, 6; 
identical with Siddha, 131. 

Nílandá xlii, Nálendá xlix, 
Nálendra xvii, xix, cala- 
mity of, xvii ; Oxford of 
Indian Buddhism xxvii. 

Nandi or Nandin lv, lvii, xcv, 
16. 

Narahari xcvi. 

Naya-Pála, king, xxxvii, 

Nityanátha, Siddha, lxi, Ixv. 


0 


Olympiodorus Ixxxvi. 


P 


Padma-Sambhava xxxvii. 

Paracelsus 46, 48. 

Paramártha xxvi, 

PáAaliputra xxix, xlii, 

Patafijali xxvi, xcvi, 46, 49. 

Plato xxiv, 49. 

Pliny 36, 

Plotinus 47. 

Prásanátha, Siddha, xcvi. 

Prasastapáda, Bhéshya of, 
60; , view of, 196, 215, 

Proclus !xxxvi. 

, Ptolemy xc. 

Purochana Ixxiv, =“ 

Pythagoras 44. 


R 


Raghunátha 60, 187, 218. 

Rámachandra xiii. 

Rámánuja 1. 

Rimarija xcvi, 

Rámasena lxxiii. 

Ratnaghosha xl, lii, xciv, 6. 

Ratnarakshita xlvi, 

Révana lxxxi. 

Ray, Yogesa chandra, Prof., 
30. 

Ripley, George, Ixvi. 

Rodwell lxvi. 


S ` 


Sachau, Prof., xxv. 

Sadvéhana (= Bdye-Spyod) 
xxii. 

Sékinda 8. 

S&kyamuni i, 

Sékyasr{ xlvi. 

Sélindtha Ixxxii. 

Sélivíhana or Sitavghana 
xxiii, xxiv, xl, 6. 

Sambhu iv. 

Samkara 1, (Acharya), 57, 58, 
60, 175, 177. 

Sah^gama-Sríjfiána xlvi. 

Sahkaramisra "211, 

Sánti Rakshita xxxvii. 


Sérigadhara, date of, Ixx, xc. 


HINDU CHEMISTRY 


Sa’stri, Haraprasáda (H, P.), 
xliii. 

Schiefner xx, xxi. 

Sewell xlix. 

Siváditya, Sapta-padárthí of, 
186. 

Smith, V., xxi. 

Somadeva liv, lvii, xcv, 16. 

Spencer 35, 37, 39- 

Sridhara 60, 188, 193, 198. 

Sri‘na’tha xcvi. 

Sri’ Saraha Bhadra xvii, XiX. 

Stein, Dr., xi. 

Sukadeva 58. 

Susruta lxii, Ixxix, xxxviii, 
21, 42, 127, 128, 130, 131, 
140, 141, 147, 148. | 

Svachchhanda lix. 

Svachchhanda bhairava lvii, 
lviii, Xcv, 21. 


T 


Takakasu xxvi. 

Tata’ li. 

Ta'rana'tha xv, xx, xlv. 
Tatha’gata 12. 
Tavernier, rule of, 40. 
Temple, Sir William, 46. 
Thibaut xci. 

Thomas, St., 45. 
Trimallabhata xcvi. 
'Trivikramabhazfa lxv. 


U 


Udandapura xlii, xlvi, xlix; 

Udayana or Udayanácha'rya 
viii, 60, 117, 205, 205, 206, 
209, 210, 211, 

Udyan, King, xxii. 

Udyotakara, Va'rtika of, 60 ; 
refutation by, 158, 192, 
194, 205, 208, 210, 

Uma'sva tt, (Tattva/rtha/dhi- 
gama of,) 183. 


V 


Váchaspati 60, 117, 119, 122, 
123, 205, 209, 210, 212, 217. 

Vigbhata li, (psuedo) li, Ixii, 
Ixxix, 42, 147. 

Vaidyarája xcvi. 

Vandimisra xcvi. 

Varáha or Varáhamihira 
]xxxiv, Ixxxvi, | xci, 30, 33, 
39, 40, Vrihat Samhitá 
of, 6o, 124, Vajra-lepa 
(cementg strong as the 
thunderbolt) by, 153 ; size 
of an atom, 66. 

Varavara' 6e. 

Vardhamána 202. 

Vasubandhu xvi, xxvii. 

Vásulleva, xi, lix, xcvi. 

Vátsyáyana xxii, 50. 
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Vidya/bhu'shasa, Satsa- 
chandra, (S. C.) xxvii, 

Vijayanagara xlix 
ijfánabhikshu 60, 81, 95. 
113, 119, 122, 

Vikramasíla xlii, आण, xlix. 

Vrinda xxix. 

Vyádi lix, xcv. 

Vyasa or Vedavyisa उ. 


W 


Waddell xxxv, xxxviii. 
Waite 444, 47. 
Weber xlvii, [xxxv. 


Wema Kadiphses «xi. 
Wenzel xxii. 
Whitney xc. 
Wilson xxxv. 
Woepcke xcii. 


Y 


Yajha-Srí-Sátakarm xxiii. 
Yasodhara lvi, lvii, xciv. 
Vogáchárya xxxvii. 


Z 


Zeller 44 


INDEX OF SUBJECTS 


Acids, mineral], — ..  ..  .. C MEET 
Adri iia ई 38 


cExhiop’s mineral... TA 


Ahahkára Réjasic, ,., une s ee sn 


Timasic, 
Air, weight of, 
A kisa, aspect of, 

the original 

the derivative 
A'kísa-atom ` 
Alchemy, Indian, origin of 
Alchemical Tantras, Buddhist 
Alkali, caustic, method of preparing, 
Alum 


Analysis and Synthesis, chemical—Elements and ' 


compounds 
Afijana HU. A 
Antimony : 
Anus (vide Paramánus) 

. Aphíiyán n Án 
Ap-substances, simple and compound m 
Aqua Regia १०७ $ ows n 
Arkaprakása 


Arrak, essence, Persian, ud 
Ashigmgahridaya ... Ge shes 
Atharva-vedas ue iis 
Atomic theory of the Buddhists Fi 
of the Jainas 40 2 ०, 


lxxvii, 24. 


102, 104 
Ixxxiü 
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Atómic combination, theory of, ... m 186 

Atomic characters, change of, (Pilupika or 
Pitharapéka) —... — ... 191 

Atoms, (Paraménus), genesis of, according to 
Vishnu Purása, ee IS BER ' 90 
according to Parásara, s. ' ' ... iva 97-98 
according to certain school of Vedántists, ... 99 
linking of, ७०७५. ७७४. cU REUS | ७७७ cens 180 
arrangement of, in space, — se — se ३०० 2II 
physical arrangement of, ७०५ 9 ७९७ 212 

B 

Bauddha-sarvasva s. — se. «७». 0 s xcvi 

Bauddha-Sataka |... ae tee ee s Xxix 

Bauddha system o ues 61 


Bhávaprakása n D "T „lxxviii, Ixxix 
Bhétédi, units of see vee . s.. tee III-113 


Bháüta-Paramásus, genesis and structure 91-96 
order of genesis of, according to Patafijali, ... 102 
Bhátas, genesis of, according to Vijfiana-bhikshu, IOI 
cosmo-genesis of, p in es o5 103-104 
examples of different, ... i T ES 106-108 

- physical characters of, ... m T Suv 125 

- mechanical mixture of the mahá-,  ... es 126 
Borax ove T" we. Cows "m ~ II 
Brass sas S We € ee “oar 


Buddha-charita e se os २०९ xxxiv, xxxviii 


Calamir.e è . m (02, 17, 22 
Calomel T . - 16, 24 
Cat's eye ^ eee eee enue . a 
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Causation, doctrine of, se ... Vs Ad 


Sáhkhya view of, +e aoti 
Pátafijala-Sáükhya view of, ... 


chain of, T ese T 
Chandriká "e - m $i ४४६ 
Chapala 2n ; र्या n en 
Charmaka 


Charpafa-siddhgnta 
Chárváka system ... i 
Chemical action and heat ... 


[Er pee ue one 


[EE] aoe see 


Chemical analysis and synthesis—Elements and 
compounds m ese 


Chemical combination se "T 
Chemical ompounds, preparation of, ... Sa 
Chemical compositions and decompositions .. 
Chemical theory of Nyáya-Vaiseshika ,.. ios 
Chemistry in the medical schools of ancient 
India (xs. कक, ५ š - 
Chemistry in Dhitukriys or Dhitumafijarf 
(Rudrayémala Tantra)... CT 
in Dháturatnamálé - as ४३६ 
in K&kachazdesvarara-mata Tantra... 4. 
in Rasachintémani of Madanántadeva - 
in Rasahridaya of Bhikshu Govinda s 
in Rasakalpa (Rudrayámala Tantra) i 
in Rasanakshatramáliké of Mathana simha, 
physician to the king of Malwa — ... 
in Rasapradípa - er - 
in Rasaprakása-sudbíkara of Yasodhara „e 
in Rasaríjalakshmí of Vishzudeva 
in Rasaratnákara of Nágárjuna vee 
in Rasaratnákara of Nityanátha T 
.in Rasendrachtrémayi of Somadeva e 


PTT 
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fh Suvarnatantra or Svarnatantra 


Chemistry of colours. eo uui 
Chemistry of digestion sza 
Chinese Buddhism . | ..  .. 
Chobchini  ... aa. उ 
Cháliká क owe Cu 

(-lavasa). — .. es — ४८८ 
Cinnabar . — aa ses 


factitious ( Makaradhvaja) ... 
Colour-potential, unit of, ... 
Copper, extraction of,, "^ 
Copper pyrites, essence of, .., — ... 


Corundum us 
Cosmo-genesis, a bird's eye view of 
Cupd . oe n 5 
D 
Darada, essence of, ... a E 
Devísástra A as - ५४३ 
Dharanis (invocations) ...  .,. 
Dhátukryá . 
Dháturatnamálá 
Diamond Le ies 
hardness of, ET 
faces of, — u ne + पत 
phosphorescence of, |... — ... 
Dichroism $ Maes Sle 
Divyarasendrasára en 
Dulva ( by Csoma ) T 
E 


Electrum FO 


Energy, transformation.of,.. — ...- — 
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